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A B S T R A C T

Background

Nutritional interventions to prevent stunting of infants and young children are most oIen applied in rural areas in low- and middle-income
countries (LMIC). Few interventions are focused on urban slums. The literature needs a systematic assessment, as infants and children
living in slums are at high risk of stunting. Urban slums are complex environments in terms of biological, social, and political variables
and the outcomes of nutritional interventions need to be assessed in relation to these variables. For the purposes of this review, we
followed the UN-Habitat 2004 definitions for low-income informal settlements or slums as lacking one or more indicators of basic services
or infrastructure.

Objectives

To assess the impact of nutritional interventions to reduce stunting in infants and children under five years old in urban slums from LMIC
and the e ect of nutritional interventions on other nutritional (wasting and underweight) and non-nutritional outcomes (socioeconomic,
health and developmental) in addition to stunting.

Search methods

The review used a sensitive search strategy of electronic databases, bibliographies of articles, conference proceedings, websites, grey
literature, and contact with experts and authors published from 1990. We searched 32 databases, in English and non-English languages
(MEDLINE, CENTRAL, Web of Science, Ovid MEDLINE, etc). We performed the initial literature search from November 2015 to January 2016,
and conducted top up searches in March 2017 and in August 2018.

Selection criteria

Research designs included randomised (including cluster-randomised) trials, quasi-randomised trials, non-randomised controlled trials,
controlled before-and-aIer studies, pre- and postintervention, interrupted time series (ITS), and historically controlled studies among
infants and children from LMIC, from birth to 59 months, living in urban slums. The interventions included were nutrition-specific or
maternal education. The primary outcomes were length or height expressed in cm or length-for-age (LFA)/height-for-age (HFA) z-scores,
and birth weight in grams or presence/absence of low birth weight (LBW).
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Data collection and analysis

We screened and then retrieved titles and abstracts as full text if potentially eligible for inclusion. Working independently, one review
author screened all titles and abstracts and extracted data on the selected population, intervention, comparison, and outcome parameters
and two other authors assessed half each. We calculated mean selection di erence (MD) and 95% confidence intervals (CI). We performed
intervention-level meta-analyses to estimate pooled measures of e ect, or narrative synthesis when meta-analyses were not possible.
We used P less than 0.05 to assess statistical significance and intervention outcomes were also considered for their biological/health
importance. Where e ect sizes were small and statistically insignificant, we concluded there was 'unclear e ect'.

Main results

The systematic review included 15 studies, of which 14 were randomised controlled trials (RCTs). The interventions took place in recognised
slums or poor urban or periurban areas. The study locations were mainly Bangladesh, India, and Peru. The participants included 9261
infants and children and 3664 pregnant women. There were no dietary intervention studies. All the studies identified were nutrient
supplementation and educational interventions. The interventions included zinc supplementation in pregnant women (three studies),
micronutrient or macronutrient supplementation in children (eight studies), nutrition education for pregnant women (two studies), and
nutrition systems strengthening targeting children (two studies) intervention. Six interventions were adapted to the urban context and
seven targeted household, community, or 'service delivery' via systems strengthening. The primary review outcomes were available from
seven studies for LFA/HFA, four for LBW, and nine for length.

The studies had overall high risk of bias for 11 studies and only four RCTs had moderate risk of bias. Overall, the evidence was complex
to report, with a wide range of outcome measures reported. Consequently, only eight study findings were reported in meta-analyses and
seven in a narrative form. The certainty of evidence was very low to moderate overall. None of the studies reported di erential impacts
of interventions relevant to equity issues.

Zinc supplementation of pregnant women on LBW or length (versus supplementation without zinc or placebo) (three RCTs)

There was no evidence of an e ect on LBW (MD –36.13 g, 95% CI –83.61 to 11.35), with moderate-certainty evidence, or no evidence of an
e ect or unclear e ect on length with low- to moderate-certainty evidence.

Micronutrient or macronutrient supplementation in children (versus no intervention or placebo) (eight RCTs)

There was no evidence of an e ect or unclear e ect of nutrient supplementation of children on HFA for studies in the meta-analysis with
low-certainty evidence (MD –0.02, 95% CI –0.06 to 0.02), and inconclusive e ect on length for studies reported in a narrative form with very
low- to moderate-certainty evidence.

Nutrition education for pregnant women (versus standard care or no intervention) (two RCTs)

There was a positive impact on LBW of education interventions in pregnant women, with low-certainty evidence (MD 478.44g, 95% CI
423.55 to 533.32).

Nutrition systems strengthening interventions targeting children (compared with no intervention, standard care) (one RCT and
one controlled before-and-a6er study)

There were inconclusive results on HFA, with very low- to low-certainty evidence, and a positive influence on length at 18 months, with
low-certainty evidence.

Authors' conclusions

All the nutritional interventions reviewed had the potential to decrease stunting, based on evidence from outside of slum contexts;
however, there was no evidence of an e ect of the interventions included in this review (very low- to moderate-certainty evidence).
Challenges linked to urban slum programming (high mobility, lack of social services, and high loss of follow-up) should be taken into
account when nutrition-specific interventions are proposed to address LBW and stunting in such environments. More evidence is needed
of the e ects of multi-sectorial interventions, combining nutrition-specific and sensitive methods and programmes, as well as the e ects
of 'up-stream' practices and policies of governmental, non-governmental organisations, and the business sector on nutrition-related
outcomes such as stunting.

P L A I N   L A N G U A G E   S U M M A R Y

E;ects of nutritional interventions to increase nutritional status in children living in urban slums in low- and middle-income
countries

UN-Habitat estimates that there are at least one billion people living in urban slums, that is, places in cities without adequate access to
health care, clean water, and sanitation. For this review, we defined low-income informal settlements or slums as lacking one or more
indicators of basic services or infrastructure. More than 90% of these slums are in low- and middle-income nations and the residents are
usually living in poverty, with little food security. One consequence of an inadequate diet is growth stunting, that is, very short stature
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for age. Stunting is associated with greater susceptibility to infection, cognitive (memory and thinking skills) and behavioural problems,
and lower adult work performance and earnings. About 25% of children living in urban settings in low- and middle-income countries are
stunted. In slum areas, this figure is higher. For example, in Dhaka, Bangladesh it is 48%, and in Pune, India it is 59% of children under
five years old.

Nutritional methods (interventions) to improve infant and young children's growth have not been comprehensively or systematically
assessed for urban slums. We included 15 studies in the review, involving 9261 children less than five years old and 3664 pregnant women.
About 73% of children were less than one year old. The interventions provided maternal education; nutrient supplementation of mothers,
infants, and children; improving nutrition systems; or a combination of these but not dietary modification. The reliability of the studies
was very low to moderate overall because studies were not designed to cope with research problems linked to urban slum communities,
such as high mobility and high loss of participants to follow-up. This meant that the e ectiveness of the intervention could not be properly
assessed at later dates.

We assessed the e ect of interventions taking both statistical and clinical significance into account. Where intervention outcomes were
statistically insignificant, we conclude there was 'unclear e ect'.

There was no e ect of giving mothers nutrient supplementation on birth weight and length, there were inconclusive results for nutrient
supplementation in infants and children on improving children's height or stunting status, there was a positive impact on birth weight of
maternal education interventions where there was a positive di erence in birth weight of 478 g in infants exposed to the intervention, and
inconclusive results of improving health systems that support nutrition on children's stunting status and a positive e ect on height. There
were no reported side e ects from these interventions.

The review showed the need to better understand urban slum environments and their people as evidence showed that interventions
included in this review were successful in other locations outside of urban poor areas. More evidence is needed of the e ects of multi-
sectorial interventions, combining nutrition-specific and sensitive methods and programmes, as well as the e ects of 'up-stream' practices
and policies of governmental, non-governmental organisations (NGOs), and the business sector to improve low birth weight and stunting
in poor urban environments.
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Summary of findings for the main comparison.   Zinc supplementation in pregnant women versus supplementation
without zinc or placebo to reduce stunting in children (low birth weight, length at birth and at 12 months)

Zinc supplementation in pregnant women versus supplementation without zinc or placebo to reduce stunting in children (low
birth weight, length at birth and at 12 months)

Patient or population: pregnant women

Settings: poor urban slums

Intervention: zinc supplementation

Comparison: supplementation without zinc or placebo

Out-
comes

Relative effect
(95% CI)

No of par-
ticipants
(studies)

Certainty
of the ev-
idence
(GRADE)

Comments

Length
(cm)

at birth

No evidence of an effect: MD –0.13 (–0.36 to 0.10) 1337
(2)

⊕⊕⊕⊝
Moder-

atea

Caulfield
1999; Os-
endarp
2000

Length
(cm) at 12
months

Unclear effect: 0.13, SD 0.16 (longitudinal regression modelling, adjusted for
age; age quadratic; age–treatment interaction; sex; sex–treatment interac-
tion; birth anthropometric measure; maternal anthropometry;
primiparity; breastfeeding; complementary feeding in previous months; diar-
rhoea morbidity; and hygiene and sanitation index)

237 (1) ⊕⊕⊝⊝

Lowb
Iannotti
2008

Low birth
weight
(g)

No evidence of an effect: MD –36.13 (–83.61 to 11.35) 1367
(2)

⊕⊕⊕⊝
Moder-

atec

Caulfield
1999; Os-
endarp
2000

CI: confidence interval; MD: mean difference; SD: standard deviation.

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may
change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low certainty: we are very uncertain about the estimate.

aThe overall risk of bias was high for Iannotti 2014. We downgraded two levels for indirectness of evidence (geographical coverage) and
precision. Refer to Appendix 14 for more details.
bThe overall risk of bias was high for Caulfield 1999 and moderate for Osendarp 2000. We downgraded one level for indirectness of evidence
(geographical coverage). Refer to Appendix 14 for more details.
cThe overall risk of bias was high for Caulfield 1999 and moderate for Osendarp 2000. We downgraded one level for indirectness of evidence
(geographical coverage). Refer to Appendix 14 for more details.
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Summary of findings 2.   Micronutrient or macronutrient supplementation interventions in children versus no
intervention, or placebo to reduce stunting (height-for-age, length velocity, and length at 12 months)

Micronutrient or macronutrient supplementation interventions in children versus no intervention, or placebo to reduce stunt-
ing (HFA, length velocity, and length at 12 months)

Patient or population: children under 5 years old

Settings: poor urban slums

Intervention: micronutrient or macronutrient supplementation

Comparison: no intervention or placebo

Outcomes Relative effect
(95% CI)

No of par-
ticipants
(studies)

Certainty
of the ev-
idence
(GRADE)

Com-
ments

Height-for-age (z-score) No evidence of an effect: MD –0.02 (–0.06 to 0.02) 2601
(3)

⊕⊕⊝⊝

Lowa

Iannot-
ti 2014;
Oelofse
2003;
Taneja
2010

Height-for-age (z-score)

Length gain (6 months)

Unclear effect: change in height-for-age z-score and length
were not significantly different among the groups.

653 (1) ⊕⊕⊝⊝

Lowb
Rahman
2002

Height-for-age (%) at 18
months, 21 months

Length gain

Unclear effect 324 (1) ⊕⊕⊕⊝
Moder-

atec

Radhakr-
ishna
2013

Length velocity (change
in cm since start of sup-
plementation)

Unclear effect: controlling for initial anthropometric status,
sex, and age at the beginning of supplementation, and for ad-
ditional covariates (feeding practices, maternal characteris-
tics, socioeconomic variables, and initial presupplementation
morbidity rates)

Unclear effect: baseline to 2 months, baseline to 4 months,
and baseline to 6 months.

315 (1) ⊕⊕⊝⊝

Lowd
Begin
2008

Length velocity (cm/
month)

Effect: MD 0.22 (0.02 to 0.43) 75 (1) ⊕⊝⊝⊝

Very lowe
Moursi
2003

Length (cm) at 12
months

Effect: MD 2.3 (no CI provided) 100
(1)

⊕⊕⊝⊝

Lowf
Sur 2003

CI: confidence interval; MD: mean difference.

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may
change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low certainty: we are very uncertain about the estimate.
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aThe overall risk of bias was high for Oelofse 2003 and Iannotti 2014, and moderate for Taneja 2010. We downgraded two levels for bias
and inconsistency. Refer to Appendix 14 for more details. Therefore, the overall GRADE was low.
bThe overall risk of bias was high. We downgraded two levels for bias and indirectness of evidence (geographical coverage). Refer to
Appendix 14 for more details. Therefore, the overall GRADE was low.
cThe overall risk of bias was moderate and there was no evidence that bias had significantly influenced the results of the intervention. We
downgraded one level for indirectness of evidence (geographical coverage). Refer to Appendix 14 for more details. Therefore, the overall
GRADE was moderate.
dThe overall risk of bias was high. We downgraded two levels for bias and indirectness of evidence (geographical coverage). Refer to
Appendix 14 for more details. Therefore, the overall GRADE was low.
eThe overall risk of bias was high. We downgraded three levels for bias, indirectness of evidence (geographical coverage), and precision,
Refer to Appendix 14 for more details. Therefore, the overall GRADE was very low.
fThe overall risk of bias was moderate. We downgraded two levels for indirectness of evidence (geographical coverage) and precision. Refer
to Appendix 14 for more details. Therefore, the overall GRADE was low.
 
 

Summary of findings 3.   Nutrition education intervention for pregnant women versus standard care or no
intervention, to reduce stunting in children (low birth weight)

Nutrition education intervention for pregnant women versus standard care or no intervention, to reduce stunting in children
(low birth weight)

Patient or population: pregnant women

Settings: poor urban slums

Intervention: nutrition education

Comparison: standard care or no intervention

Outcomes Relative effect
(95% CI)

No of participants
(studies)

Certainty of the evidence
(GRADE)

Comments

Nutrition education versus standard care or no intervention

Low birth
weight (g)

Effect: MD 478.44 (423.55 to 533.32) 415
(2)

⊕⊕⊝⊝

Lowa
Akter 2012; Ja-
han 2014

CI: confidence interval; MD: mean difference.

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may
change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low certainty: we are very uncertain about the estimate.

1The overall risk of bias was high for both studies. We downgraded two levels for bias and indirectness of evidence (geographical coverage).
Refer to Appendix 14 for more details. Therefore, the overall GRADE was low.
 
 

Summary of findings 4.   Nutrition systems strengthening interventions targeting children compared with no
intervention or standard care to reduce stunting (height-for-age, length at 18 months)

Nutrition systems strengthening interventions targeting children compared with no intervention or standard care to reduce
stunting (height-for-age, length at 18 months)

Patient or population: children under 5 years old

Settings: poor urban slums

Nutritional interventions for preventing stunting in children (birth to 59 months) living in urban slums in low- and middle-income
countries (LMIC) (Review)
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Intervention: nutrition systems strengthening

Comparison: no intervention or standard care

Outcomes Relative effect
(95% CI)

No of par-
ticipants
(studies)

Certainty
of the ev-
idence
(GRADE)

Com-
ments

Nutrition support vs no intervention

Height-
for-age (z-
score) at 18
months

Effect: MD 0.386 (0.209 to 0.562) unadjusted difference; MD 0.272 (0.099 to
0.445) adjusted for socioeconomic status, hygiene score, and birth weight
variables

377
(1)

⊕⊕⊝⊝

Lowa

Penny
2005

Height-
for-age (z-
score)

Unclear effect: intervention (2013 boys –1.33, 2013 girls 1.41; 2011 boys –
1.69, 2011 girls –1.46) control (2013 boys –1.27, 2013 girls 1.28; 2011 boys –
1.65, 2011 girls –1.49)

999 (1) ⊕⊝⊝⊝

Very lowb
Pridmore
2014

Length
(cm) at 18
months

Effect: MD 1.068 (0.488 to 1.648) unadjusted difference; MD 0.714 (0.146 to
1.282) adjusted for socioeconomic status, hygiene score, and birth weight
variables

377
(1)

⊕⊕⊝⊝

Lowc
Penny
2005

CI: confidence interval; MD: mean difference.

GRADE Working Group grades of evidence
High certainty: further research is very unlikely to change our confidence in the estimate of effect.
Moderate certainty: further research is likely to have an important impact on our confidence in the estimate of effect and may
change the estimate.
Low certainty: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low certainty: we are very uncertain about the estimate.

aThe overall risk of bias was high and, as it was a systems strengthening intervention, it was not possible to blind allocation. We
downgraded two levels for bias and indirectness of evidence (geographical coverage). Refer to Appendix 14 for more details. Therefore,
the overall GRADE was low.
bThe overall risk of bias was high because this was not a randomised controlled trial (downgraded one level). We started GRADE assessment
at low because this is not an RCT. We downgraded two levels for bias and indirectness of evidence (geographical coverage). Refer to
Appendix 14 for more details. Therefore, the overall GRADE was very low.
cThe risk of bias was high and as it was a systems strengthening intervention it was not possible to blind allocation. We downgraded two
levels for bias and indirectness of evidence (geographical coverage). Refer to Appendix 14 for more details. Therefore, the overall GRADE
was low.
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B A C K G R O U N D

In 2012, approximately 33% of urban residents in low- and middle-
income countries (LMIC) lived in slums (United Nations 2012), and
the most recent estimate suggests that by 2030 slum populations
of LMIC are expected to reach two billion people (UN-Habitat
2003). For the purposes of this review, we follow the UN-Habitat
2004 definition for low-income informal settlements or slums as
lacking one or more indicators of basic services or infrastructure
including improved water and sanitation facilities, security of
tenure, durability of housing, and su icient living area. Urban
settings can be defined by administrative boundaries, a threshold
of population size, or population density among other criteria
which can vary from country to country. Periurban setting is an
area between consolidated urban and rural regional (UNICEF 2012).
Every day, more than 100,000 people move to slums in LMICs.
Nearly 1.5 billion people currently live in urban slums without
adequate access to health care, clean water, and sanitation (BRC
2012; UN-Habitat 2017). Evidence shows that children living in
slums are more likely to experience undernutrition, including
stunting, than children living elsewhere in the city (Awasthi 2003;
Ezeh 2017; Ghosh 2004; Haddad 1999; Hussain 1999; Lilford 2017;
Menon 2001; Pryer 2002; Ruel 1999; Unger 2013). While e orts
towards reduction of stunting have succeeded globally (Lundeen
2014), and in Ethiopia and in Mahrastrata state, India (Haddad
2014), in Africa and South Asia (e.g. Pakistan, Congo, Senegal, Sierra
Leone), stunting rates have unfortunately remained largely static
(Bhutta 2013; Development Initiatives 2017). Achieving 2025 World
Health Organization (WHO) global health targets to reduce stunting
by 40% in children aged under five years will depend on continuous
e orts to prevent stunting within slums.

Low height-for-age (HFA) or stunting reflects a failure to reach
a minimal stature associated with current and future healthy
development and is a key indicator of chronic undernutrition.
Stunted children have impaired growth with permanent
consequences in their adult life, and face a high risk of morbidity
and mortality (Black 2008; Dewey 2011; Grantham-McGregor 2007;
McDonald 2013; Victora 2008). Stunting is associated with greater
susceptibility to infection and other diseases, with cognitive and
behavioural deficits, with poor school performance, and lower
adult work performance and earnings. Stunting in infancy and
childhood is one of the primary factors that recycles poverty into
future generations. Data available for the year 2016 from the WHO
for 199 LMICs found that, on average, 25.24% of all children living
in urban areas are stunted. Estimates for stunting in slum areas
in cities are not available, but are likely to be higher. One study
conducted in an urban slum area of Dhaka, Bangladesh published
in 2018 reports that 48% of children were stunted at 24 months
of age (Islam 2018), and another study. in Pune, India, conducted
in 2012, reported that 58.7% of all infants and children under
five years old were stunted (Mamulwar 2014). The WHO has set a

target to reduce stunting globally by 40% by 2025, which requires
a 3.9% reduction per annum. If this target could be met and
extended to 2030 at the same rate of reduction then the number of
stunted children would reduce to 86 million by 2030. This target is
unlikely to be realised given that the current trend towards the 2025
target suggests that there will still be 127 million stunted children
rather than the WHO target of 100 million (Development Initiatives
2018). Reducing stunting requires context-relevant interventions
that work for these populations.

Description of the condition

Stunting reflects chronic undernutrition during the most critical
periods of growth and development in early life. Stunting in
children can be assessed by physical growth performance through
anthropometry. Growth faltering happens mostly from three
months to 18 to 24 months of age (Victora 2010). The prevalence of
stunting increases very rapidly between 12 and 24 months of age
(40% to 54%), continues increasing until 36 months of age (58%),
and then remains fairly stable until five years of age (55%) (Bhutta
2013).

Diagnosis and causes

Stunting is defined as the percentage of children aged 0 to 59
months whose HFA is below minus two standard deviations for
moderate and minus three standard deviations for severe stunting
from the median of the 2006 WHO Child Growth Standards (UNICEF
2013).

The causes of stunting are multi-sectorial and multifactorial, as
shown in Figure 1, and are classified as immediate (individual
level), intermediate (individual/household level), and underlying
(maternal, household, and regional characteristics). Common
immediate causes of stunting among infants and young children
are intrauterine growth retardation (IUGR), inadequate nutrition
aIer the recommended period of exclusive breastfeeding, and
frequent infections during early life (Frongillo 1999; Shrimpton
2001; Victora 2010). Figure 1 shows a model by Fenske 2013, which
conceptualised the causes of stunting in India. It used regression
analysis to model the e ects of determinants for stunting. Although
this conceptual framework considers infections as intermediate
causes, we considered them in this review as immediate based on
the work by Bhutta 2013; Black 2013; Frongillo 1999; Shrimpton
2001; and Victora 2010. Driving these immediate causes are
intermediate and underlying causes including food security;
childcare practices; maternal education; access to health services;,
and water, hygiene, and sanitation conditions. Ultimately, these
factors are embedded in the larger political, economic, social, and
cultural environment (Bogin 2014). In Fenske's model, child age and
sex were considered non-modifiable risk factors, with household
wealth and maternal education as modifiable, and showing the
largest e ects on stunting (Fenske 2013).
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Figure 1.   Conceptual framework of stunting (source: Fenske 2013)

 
Children are typically screened as stunted in the first two years
of life (Victora 2010). However, the process for a child becoming
stunted is determined by the cumulative e ects that span across
generations. Even before the child is conceived, if his/her mother
has previously experienced nutritional insults, this can have
detrimental impacts on her children (Victora 2010). This relates
to the intergenerational influence hypothesis that malnutrition of
the mother during her foetal and early postnatal development has
health consequences for her o spring, especially low birth weight
(LBW) and obesity (Barker 1990; Barker 1995; Bogin 2007; Drake
2004; Gluckman 2004; Kuzawa 2005; Kuzawa 2007; Varela-Silva
2009). For the child, the process of becoming stunted may start in
utero if the pregnant mother has nutrient deficiencies, infections,
or other insults (Dewey 2011).

To explore the root causes of children's undernutrition in the
context specific to poor urban settings, we conducted a scoping
review that also assessed the impact of risk factors on children's
undernutrition (Goudet 2017). This scoping review found that
the mother's education was the most reported factor associated
with a child's stunting, followed by the child's age, the child's
gender, household income, family size, and the child's morbidity
status. These findings were similar to those reported by Fenske
2013. In urban settings, the mother's education may be even
more important for nutritional status than in other contexts as
educational attainment can be linked to the ability of mothers to

make choices in caring practices (Unger 2013). Education is also
associated with income and income is important in influencing
food choices and diversity available, meaning that education has
two potential leveraging systems. In terms of the age of the child,
the reported age groups with the highest prevalence of stunting
were: 36 to 47 months (Olack 2011), and 48 to 60 months (Alam
2011). The study by Alam excluded those under 24 months and
focused on 24- to 60-month olds (Alam 2011). Analysis by gender
showed that boys were more at risk than girls. Low household
income was identified as a risk factor and is also well known
to be an underlying cause of stunting. In urban settings, the
dependence on cash flow aggravates the importance of household
income. On family size, there were conflicting results with two
studies finding that living in a small family was a predictor of
stunting (Mian 2002; Veiga 2010), while three studies found the
opposite (Neervoort 2013; Shit 2012; Singh 2011). Finally, in terms
of morbidity, diarrhoea was the most reported type of illness
associated with stunting.

Consequences of stunting

The vicious cycle of undernutrition and disease means that
stunted children are more likely to become sick due to their
immunodeficiency status and sick children are more likely to
become stunted due to poor nutrient absorption (UNICEF 2013).
A severely stunted child faces a 5.5 times higher risk of dying
than a non-stunted child (McDonald 2013). In terms of disability
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and mortality burden, stunting in children 36 months or older
contributes to about 9.4 million disability-adjusted life years
(Bhutta 2013). In the long term, stunting in children may a ect adult
size, intellectual ability, school achievement, school performance,
economic productivity, and reproductive ability, and may increase
the risk of metabolic disorders and cardiovascular disease (Black
2008; Dewey 2011; Grantham-McGregor 2007; Victora 2008). The
fact that stunted children are likely to develop obesity and other
chronic diseases in their adult life places them at even greater
risk in transitional countries experiencing increasing urbanisation
and shiIs in diet and lifestyle. The consequences of nutritional
transition in urban settings create economic and social challenges
in many LMICs where stunting is prevalent, especially among
poorer population groups (UNICEF 2013). This nutritional transition
will contribute to the intergenerational malnutrition cycle with
the youngest generation born to obese or overweight low-income
mothers being at higher risk of being malnourished (Varela-Silva
2012).

A window of opportunity to prevent long-lasting consequences
of stunting exists in the first 1000 days of a child's life (the first
two years of a child's life and the nine months of life in their

mother's uterus) (Bhutta 2008; UNICEF 2013; Victora 2008). Long-
term consequences of stunting can be averted or minimised in
adult life if it is prevented within this timeframe (Bhutta 2008;
UNICEF 2013; Victora 2008). There is a limited opportunity for catch-
up growth during adolescence because stunted children oIen
experience a delay in skeletal maturation, lengthening the total
period of time for growth in height (Dewey 2011; Martorell 1994).
Even so, the height deficits experienced by the age of seven years
are oIen greater than any possibility for growth recovery during
adolescence (Bogin 1992).

Description of the intervention

Reductions in stunting can be achieved through evidence-based
interventions. In the Lancet series (2008) on maternal and child
undernutrition, there was clear evidence for a set of interventions
that were successful in promoting children's health (Bhutta 2008).
Combining and scaling up 10 of these proven nutrition-specific
interventions (the ones in yellow and orange in Figure 2) to 90%
coverage could reduce stunting by 20%, which represents 33.5
million fewer stunted children (Bhutta 2013; Fenske 2013; Milman
2005; Remans 2011).

 

Figure 2.   Logic model showing direct linkages between stunting risk factors, intervention and mortality/disability
(the model is inspired by LIST and purple and yellow boxes were added based on new evidence gathered in this
review) (LIST 2014). Blue, or purple (new) are risk factors, orange or yellow (new) are interventions, green are
consequences of stunting.

 
Ruel 2013 categorised these interventions as follows.

• Nutrition-specific interventions address the immediate
determinants of foetal and child nutrition and development;

adequate food and nutrient intake, feeding, caring and
parenting practices, and low burden of infectious diseases.
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Examples of nutrition-specific interventions include: nutrition
intervention targeting adolescents, and women at preconception,
and during pregnancy; maternal dietary or micronutrient
supplementation; promotion of optimum breastfeeding;
complementary feeding and responsive feeding practices
and stimulation; dietary supplementation; diversification and
micronutrient supplementation or fortification for children;
treatment of severe acute malnutrition; disease prevention and
management; nutrition in emergencies.

• Nutrition-sensitive interventions address the underlying
determinants of foetal and child nutrition and development:
food security; adequate caring resources at the maternal,
household and community levels; and access to health services
and a safe and hygienic environment; and incorporate specific
nutrition goals and actions. Nutrition-sensitive programmes can
serve as delivery platforms for nutrition-specific interventions,
potentially increasing their scale, coverage, and e ectiveness.

Examples of nutrition-sensitive interventions include: agriculture
and food security; social safety nets; early child development
initiatives; maternal mental health services; women's
empowerment initiatives; child protection services; schooling;
water, sanitation, and hygiene (WASH) initiatives; health and family
planning services.

Specifically, to tackle the direct causes of stunting, recommended
interventions should focus on improving nutrition and preventing
related diseases (Figure 2; LIST 2014). The logical model in Figure
2 shows how interventions can tackle the immediate causes
of stunting: diarrhoea/enteropathy/intestinal worm infections,
IUGR, breastfeeding behaviours, respiratory infections, previous
wasting, and previous stunting. This model has been designed
based on the 'lives saved tool' for stunting and has integrated
enteropathy, intestinal worm infections (Black 2013; Brown 2013;
Keusch 2013; Keusch 2014; Lantagne 2014; Olofin 2013; Richard
2013), and previous wasting (Khara 2014), as additional risk factors
based on the cited work (purple colour in Figure 2). The related
interventions have been added in yellow colour. The model has
also been modified to integrate the consequences of stunting
(presented in green colour) and new risk factors identified in
our scoping review and previous literature have been added (in
purple colour). Micronutrient interventions for children include
strategies for supplementation of vitamin A (in the neonatal

period and late infancy), preventive zinc supplements, iron
supplements for children in areas where malaria is not endemic
(in malaria-endemic areas, iron supplementation can increase
the risk of mortality) (Yakoob 2011), and universal promotion of
iodised salt (Black 2013). Improvement of complementary feeding
could substantially reduce stunting and the related burden of
disease (Imdad 2011). Strategies for achieving this in food-secure
populations include nutrition counselling, and in food-insecure
populations nutrition counselling, food supplements, conditional
cash transfers, or a combination of these treatment interventions
for acute malnutrition include community-based management of
acute malnutrition (CMAM) and fortification/supplementation for
moderate acute malnourished (MAM) children. Interventions to
reduce the risk of IUGR include intermittent preventive treatment
of malaria during pregnancy, use of insecticide-treated bed
nets for pregnant women (Ishaque 2011), multiple micronutrient
supplementation, and balanced energy protein supplementation
for pregnant women who are food insecure (Imdad 2011). To
reduce the risk of the e ect of diarrhoea/enteropathy on stunting
(Checkley 2008), interventions include WASH interventions (e.g.
improved water sources, water in the home, improved sanitation,
handwashing with soap, disposal of faeces, and community-
led total sanitation) (Cairncross 2004; Cairncross 2010), as well
as promotion of optimal breastfeeding practices (Black 2013;
Lamberti 2013). Cash transfer can have an impact on children's
nutrition and can lead to a reduction in stunting in food-insecure
households because the cash enables households to buy better
food and healthcare (Bangladesh) (Mascie-Taylor 2010).

In the context of urban slums, our scoping review found that
the interventions tackling children's stunting status were (Goudet
2017):

• nutritional interventions (supplementation, micronutrient
fortified food or complementary food, promotion of nutrition);

• health interventions (Reproductive and Child Health (RCH)
and immunisation, and performance pay related to improved
provision and access to health services);

• WASH interventions (sanitation programmes and community-
based handwashing programmes);

• safety net programmes (conditional cash transfer) (Table 1).

Table 1. Findings from our scoping review (children under five
years old, stunting as an outcome)

 

Authors Study title Study loca-
tion

Study de-
sign

Intervention type

Attanasio
2005

The short-term impact of a conditional cash subsidy
on child health and nutrition in Colombia

Colombia RCT Safety net – conditional cash
transfer with nutritional transfer

Berger
2008

Malnutrition and morbidity among children not
reached by the national vitamin A capsule pro-
gramme in urban slum areas of Indonesia

Jakarta,
Surabaya,
Semarang,
Makas-
sar, and
Padang, In-
donesia

Clus-
ter-RCT

Nutrition – micronutrient supple-
mentation (vitamin A)

Nutritional interventions for preventing stunting in children (birth to 59 months) living in urban slums in low- and middle-income
countries (LMIC) (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

11



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Kiran
2011

Influence of Reproductive and Child Health pro-
gramme on nutritional status and immunisation sta-
tus in urban slum children

India Cross-
sectional
study

Health – reproductive and child
health (immunisation, antenatal
care, skilled attendance during de-
livery, and treatment of common
childhood illnesses)

Langford
2011

Hand-washing, subclinical infections, and growth: a
longitudinal evaluation of an intervention in Nepali
slums

Katmandu,
Nepal

Non-RCT WASH – community-based hand-
washing programme

Oelofse
2003

Micronutrient deficiencies in South African infants
and the effect of a micronutrient-fortified comple-
mentary food on their nutritional status, growth and
development

South
Africa

RCT Nutrition – micronutrient fortified
complementary food

Semba
2011

Consumption of micronutrient-fortified milk and
noodles is associated with lower risk of stunting in
preschool-aged children in Indonesia

Urban
slums and
non-urban
slum areas,
Indonesia

Clus-
ter-RCT

Nutrition – micronutrient fortified
milk and fortified noodles

Waihenya
1996

Maternal nutritional knowledge and the nutritional
status of preschool children in a Nairobi slum

Kibera
slum,
Nairobi,
Kenya

Cross-
sectional
study

Nutrition – promotion of nutrition

RCT: randomised controlled trial; WASH: water, sanitation, and hygiene.

 
This systematic review focused on nutritional intervention only
within the nutrition-specific interventions, as this was the most
reported type of intervention in the scoping review.

How the intervention might work

We created a conceptual model of how a nutritional intervention
in urban settings might work (Figure 3). The model presents
nutritional interventions that tackle determinants of stunting
at the individual, household, community, and country level, as
evidence has shown that these levels have an independent e ect
on children's health and nutritional status (Goudet 2011a; Goudet
2011b; Harpham 2009; Madise 1999; Milman 2005; Spears 2013;
Unger 2013). Milman 2005 demonstrated that factors at country
level (initial and change in immunisation rate, initial and change
in safe water rate, initial female literacy rate, initial government
consumption, initial income distribution, and the initial proportion

of the economy devoted to agriculture) were independently
associated with improvements in stunting. The study findings
suggested that both interventions at country level and specific
interventions at community/individual level were important. At
the household level, determinants noted were socioeconomic
status (SES), cultural and psychosocial factors that influenced
behaviours and childcare practices, food security (access to healthy
food), and access to public services. At the community level, the
determinants include local governance (capacity and ability), legal
and political structures, employment opportunities, markets, and
willingness of the private sector to support nutrition goals. It is
also key to determine the correct level of intervention to maximise
programme e ectiveness. For example, sanitation upgrades were
more e ective in promoting child health when implemented using
a clustered method rather than at an individual household level in
an urban context (Bangladesh) (Buttenheim 2007).
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Figure 3.   Logic model of nutritional intervention tackling stunting in an urban setting

 
Interventions that aim to change social factors at a household or
community level can contribute towards an enabling environment
for improved child nutrition (Pridmore 2007; Pridmore 2010).
Promoting understanding of these factors and involving the
community residents, community leaders, and community-based
organisations can encourage understanding of issues related to
land tenure and people's rights in order to develop successful
programmes (BRC 2012; Ghosh 2004). Approaches to delivering
interventions can involve governmental or non-governmental
agencies undertaking broad-scale programmes, or community-
based initiatives that use community resources internal to
the slums (Ernst 2013). Both of these strategies may involve
fundamental infrastructure changes and include improvements
to housing structures, developing roadways, and access to water
and sanitation, which have an impact on children's health.
Interventions that work to e ect more immediate change in
health outcomes include improved access to quality health care
and improving the quality of local schools and the training of
community health workers (Ernst 2013). A notion of time has been
integrated to reflect how to eliminate stunting long term. These
interventions should be supplemented by improvements in the
intermediate and underlying determinants of stunting by creating
an enabling environment and a political will towards stunting
reduction.

Why it is important to do this review

The review was informed by the findings from the authors' scoping
review (Goudet 2017), which confirmed the value of undertaking a

full systematic review. The results for the interventions, although
limited (21 studies eligible with only 15 using stunting as an
outcome), were useful in mapping the interventions in nutrition
specific and sensitive (nutrition, health, water, sanitation, hygiene
and safety net programmes to protect participants from poverty).
We were able to extract enough information from most studies
to show nutritional outcomes and to measure e ectiveness. The
scoping review helped to identify the appropriate Population,
Intervention, Comparison and Outcome (PICO) parameters for
this systematic review (Table 2). We concluded that it would be
useful to conduct a full systematic review specific to nutritional
interventions only, with a more detailed search strategy, to assess
the quality of the studies and to conduct meta-analyses to calculate
and compare the e ect of nutritional interventions on children's
nutritional health. Specifically the reasons for conducting this
review were existing review evidence was unable to analyse
stunting in children aged less than five years in LMIC urban
slums in a systematic manner and other information sources such
as grey literature, nutrition technical websites, and programmes
under implementation were not included in the existing significant
relevant reviews (i.e. Bhutta 2008; Bhutta 2013). For this Cochrane
systematic review, the interventions specificity targeted slum
areas and stunting, and therefore this review di ered from
those previously published in the Lancet series because of its
geographical focus. We also searched new sources of published
studies and cover work since 2012 (the Lancet systematic review
ended in 2011).

Table 2. Parameters informed by the scoping review
 

Parameters Scoping review Recommendations for Cochrane Review
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Type of studies Included 12 RCTs, 33 cross-sectional studies, 1 case study,
and 11 cohort studies

We included randomised (including cluster-ran-
domised) and quasi-randomised trials with ei-
ther individual or cluster randomisation, and
non-RCTs, controlled before-and-after studies
(case control or repeated measures), ITS, and
historically controlled studies.

Population More than half of the studies (51%) focused on children un-
der 5 years of age

We focused on infants and children under 5
years old. Research showed that it is key to inter-
vene in children's stunting as early as possible in
a child's life (fetus up to 24 months old). As only
19% of the studies focused on children under 2
years old, the under 5 years range was preferred.

Intervention All of the interventions were nutrition-specific or nutri-
tion-sensitive with nutritional intervention being the
most dominant type (76%): school feeding, supplementa-
tion/fortification, and nutrition promotion. The other inter-
ventions were health (14%), water sanitation and hygiene
(9%), and programmes that provided a safety net to indi-
viduals and families to protect them from poverty (1%). On-
ly 71% of interventions were assessed as effective.

As nutritional intervention was the most report-
ed type, we limited the parameter to this cate-
gory.

Comparison The comparison groups were control, no control, no inter-
vention, or rural areas

We excluded comparisons with rural areas as
we considered that it would not help us to draw
conclusions in terms of programmatic implica-
tions. These studies were mostly nutritional sur-
veillance programmes with children randomly
sampled at 1 time point. Consequently, the in-
tervention duration and the change in anthropo-
metric measurements were not taken into con-
sideration. We included comparison with the
same intervention combined with other compo-
nents if the 2 areas were urban. This can show
the added benefits of a combined intervention;
for example, a complementary feeding educa-
tion intervention versus a complementary feed-
ing education intervention + nutrition promo-
tion.

Outcome Stunting, underweight and wasting using, height-for-age,
weight-for-age, and weight-for-height z-scores or preva-
lence or mean using NCHS, WHO, and IAP growth standards
or a combination of these.

Definitions included:

• NCHS growth reference: formulated in 1970s by combin-
ing growth data from 2 distinct data sets, which were orig-
inally planned to serve as a reference for the USA. They
were used from the late 1970s until the WHO growth stan-
dards (2006) were published;

• WHO growth standards: published in 2006 and devel-
oped a new international standard for assessing physical
growth, nutritional status, and motor development in all
children from birth to 5 years of age;

• IAP classification: based on weight-for-age, % of the me-
dian (normal: > 80%; grade I: mild 71–80%; grade II: mod-
erate 61–70%; grade III: severe 51–60%; grade IV: very se-
vere < 50%) using the Harvard growth references (1966).

We used stunting operationalised as height-for-
age z-score. We used the change in z-score to
compare the impacts of intervention between
studies as the use of different growth standards
(NCHS, WHO, and IAP) makes the outcomes dif-
ficult to compare. Indices, anthropometric mea-
surements, and change in anthropometric mea-
surement were included. We did not include
measurement of micronutrient deficiencies as
the literature was too limited (only 2 studies).
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IAP: Indian Association of Paediatrics; ITS: interrupted time series; NCHS: National Center for Health Statistics; RCT: randomised con-
trolled trial; WHO: World Health Organization.

 
We also identified a range of systematic reviews that overlapped
with this review. While evidence exists from these reviews, there
is a need to identify the nutritional interventions that meet this
review's PICO parameters and to present an overview of the
interventions that work in urban settings to promote infant and
children's nutrition. Thus, this review builds on, and complements
the following reviews. In the Lancet series "The health of people
who live in slums" by Lilford 2017, a systematic overview was
conducted of reviews of determinants of health in slum settings
and interventions that aimed to improve the health of people who
live in slums. One of the key findings of that review was that
health services should be proactive in providing immunisation and
surveillance for childhood malnutrition. In the Turley 2013 review,
the focus was on infrastructural interventions in slums and their
health impact. There was a limited but consistent body of evidence
to suggest that slum upgrading may have reduced the incidence of
diarrhoeal diseases and water-related expenditure. Three studies
were identified under nutritional deficiencies in slum settings and
would be relevant to the present review. Mori 2012 assessed zinc
supplementation for improving pregnancy and infant outcome and
included one study in urban slums. De-Regil 2011 evaluated the
e ect of home fortification of foods with multiple micronutrient
powders for health and nutrition in children under two years
of age including one study in an urban setting. Sguassero 2012
analysed community-based supplementary feeding interventions
for promoting the growth of children under five years of age
in LMICs and the findings showed that this intervention had
a negligible impact on child growth. However, this should be
interpreted with caution due to the high heterogeneity of the
studies and only one study in an urban slum was included.
Hossain 2017 included interventions reducing stunting in LMICs,
14 studies, mostly rural and none in slums, demonstrated an
impact with the successful interventions including a combination
of political commitment, multi-sectorial collaboration, community
engagement, community-based service delivery platforms and
wider programme coverage and compliance. From the combined
results of our scoping review, the systematic reviews, and the other
existing evidence, we were able to draw conclusions by assessing
the impact of nutritional interventions on stunting in the context of
the urban slum environment.

O B J E C T I V E S

Primary objective

To assess the impact of nutritional interventions to reduce stunting
in infants and children under five years old in urban slums from
LMICs.

Secondary objective

To assess the e ect of nutritional interventions on other
nutritional (wasting and underweight) and non-nutritional
outcomes (socioeconomic, health and developmental) in addition
to stunting.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included the following study designs in this review based
on the criteria set down by the Cochrane E ective Practice and
Organisation of Care (EPOC) Group.

• Randomised (including cluster-randomised) trials: any
experimental design where stunted children were allocated
to one or other of the interventions (e.g. micronutrient
supplementation or complementary feeding education).

• Quasi-randomised trials with either individual or cluster-
randomisation: we included studies with at least two
intervention sites and two comparator sites.

• Non-randomised controlled trials: we included studies with at
least two intervention sites and two comparator sites

• Controlled before-and-aIer (CBA) studies (cohort or cross-
sectional): the timing of the period of the study in both the
intervention and comparator should have been comparable.
Pre- and postintervention periods of measurement of both
groups should have been the same. Both groups were
comparable for key characteristics.

• Interrupted time series (ITS) (according to EPOC standards):
studies with a clearly defined time point when the intervention
occurred; these studies must have had at least three data points,
one before and two aIer the intervention began and with a
control group in a di erent site with no intervention.

• Historically controlled studies: studies with repeated measures
made in stunted children at each time point and with a control
group in a di erent site with no intervention.

Types of participants

We included children from LMIC, aged from birth to 59 months,
living in urban slums.

For the purposes of this review we follow the UN-Habitat 2004
definitions for low-income informal settlements or slums as lacking
one or more of the following:

• access to improved water (adequate quantities of water that was
a ordable and available without excessive physical e ort and
time);

• access to improved sanitation (access to an excreta disposal
system, in the form of a private or public toilet, shared with a
reasonable number of people);

• security of tenure (evidence of documentation that can be used
as proof of secure tenure status, or for protection from forced
evictions)

• durability of housing (permanent and adequate structure in
a non-hazardous location, protecting its inhabitants from the
extremes of climatic conditions such as rain, heat, cold, or
humidity);
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• su icient living area (not more than three people sharing the
same room).

We included studies that specified the location of the intervention
as a slum, assuming that this met the UN-Habitat definition criteria.
We also included studies that did not specify the location as being
a slum but did provide detailed description of the location enabling
us to classify it as a slum based on the UN-Habitat definition criteria.
We included studies conducted in urban slums or semi/periurban
slums, or both. We included studies conducted in urban areas
considered as deprived by taking into account the overall poverty
level of the inhabitants.

We considered LMICs, defined as those with a gross national income
(GNI) per capita, calculated using the World Bank Atlas method
(datahelpdesk.worldbank.org/knowledgebase/articles/378832):

• for low-income countries: a GNI per capita of USD 1045 or less
in 2013;

• for middle-income countries: a GNI per capita of more than USD
1045 but less than USD 12,746 (World Bank 2014).

Types of interventions

Our intention from the start of the review process was to include,
analyse, and present findings from many, but not all, types of
nutritional interventions. Based on the scoping review discussed in
Table 1, we considered the following nutritional interventions for
this review.

• Nutritional interventions (e.g. counselling in feeding
practices, maternal dietary or micronutrient supplementation;
promotion of optimum breastfeeding; complementary
feeding and responsive feeding practices and stimulation;
dietary supplementation; diversification and micronutrient
supplementation or fortification for children).

• Comparator: controls included treatment, intervention, or
placebo.

• Combined approach programmes (e.g. zinc supplementation
plus home-based nutrition counselling intervention) only if the
other cointerventions were the same in both the intervention
and comparison groups.

• Interventions at an individual or community level (slum).

We excluded the following interventions.

• Treatment interventions for severe and moderate acute
malnutrition as opposed to chronic malnutrition if implemented
as a single intervention. Such excluded studies included CMAM
for severe acute malnourished children (SAM), and inpatient
treatment of SAM children or fortified food for MAM children.
As wasting is considered a risk factor for stunting, we included
interventions to reduce wasting only if the nature of the
intervention could have positive impact on linear growth.

• Comparisons with rural areas as explained in Table 1.

Types of outcome measures

We included studies reporting on primary outcomes and studies
reporting on primary and secondary outcomes. We did not include
studies reporting on secondary outcomes only.

Primary outcomes

• Stunting as measured by anthropometry (Table 3).
* Height expressed in centimetres or height-for-age (HFA) z-

score.

* Low birth weight (LBW; as birth length is not usually
available, birth weight serves as a proxy for small size at birth,
itself a proxy for inadequate foetal nutrition and growth).

We compared these measures in terms of:

• height gain during the intervention;

• change in malnutrition indices (HFA z-score below –2 standard
deviations or –3 standard deviations, or both) during the
intervention;

• change in z-score during the intervention.

We included studies using IAP, WHO growth standards, and NCHS
references as explained in Table 1. The nutritional outcomes were
followed up postintervention. We did not limit the follow-up period
as interventions to manage stunting can have e ects that span a
lifetime.

Table 3. Definition and explanation of anthropometric
indicators, height-for-age, low birth weight, weight-for-age,
weight-for-height, mid-upper arm circumference, and triceps
skinfold thickness (UNICEF 2013)

 

HFA: HFA z-score measures linear growth. A child who is < –2 SD from the median of the WHO Child Growth Standards in terms of HFA
is considered short for his/her age, or stunted. This condition reflects the cumulative effect of chronic malnutrition. If a child is < –3
SD from the median of the WHO Child Growth Standards, then he/she is considered to be severely stunted. Stunting often reflects a
failure to receive adequate nutrition over a long period of time and is worsened by recurrent and chronic illness. Therefore, HFA re-
flects the long-term effects of malnutrition in a population and does not vary appreciably according to recent dietary intake.

Birth weight or LBW: birth weight is the body mass of a baby at its birth. It represents the growth of all tissues of the body and is the
most commonly used indicator of the adequacy of antenatal growth. Inadequate birth weight may be caused by deficiencies or ex-
cess of some nutrients, infections, congenital anomalies, adverse maternal behaviour (e.g. smoking, drug use, heavy physical labour),
and by variation in gestation length. LBW is defined as a weight < 2500 g at birth for a pregnancy of 37–42 weeks' gestation. Some
studies reported differences in mean birth weight between control and intervention groups. Other studies presented LBW as a di-
chotomous variable (yes/no).

WFH: WFH z-score describes current nutritional status. A child who is < –2 SD from the median of the WHO Child Growth Standards
for WFH is considered to be too thin for his/her height, or wasted. This condition reflects acute or recent nutritional deficit. As with
stunting, wasting is considered severe if the child is < –3 SD below the reference median or by an MUAC < 115 mm with or without nu-
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tritional oedema. In the presence of bilateral pitting oedema, the term kwashiorkor is used. Severe wasting is closely linked to mor-
tality risk.

WFA: WFA z-score is a composite index of WFH and HFA. Thus, it does not distinguish between acute malnutrition (wasting) and
chronic malnutrition (stunting). A child can be underweight for age because he/she is stunted, because he/she is wasted, or both.
Children whose WFA is < –2 SD from the median of the WHO Child Growth Standards are classified as underweight. Children whose
WFA is < –3 SD from the median of the WHO Child Growth Standards are considered severely underweight. WFA is a good overall indi-
cator of a population's nutritional health.

MUAC: measures the muscle mass of the upper arm. A flexible measuring tape is wrapped around the mid-upper arm (between the
shoulder and elbow) to measure its circumference. MUAC should be measured to the nearest 0.1 cm. MUAC is a rapid and effective
predictor of risk of death in children aged 6–59 months and is increasingly being used to assess adult nutritional status. The cutoffs
are: well nourished ≥ 135 mm, at risk of malnutrition 125–134 mm, moderate acute malnutrition 115–124 mm, and severe acute mal-
nutrition < 115 mm.

Triceps skinfold thickness: is used to estimate body fat, measured on the right arm halfway between the olecranon process of the
elbow and the acromial process of the scapula. Reference values have been published for school children from the US or Europe but
not specifically for LMIC.

HFA: height-for-age; LBW: low birth weight; MUAC: mid-upper-arm circumference; SD: standard deviation; WFA: weight-for-age; WFH:
weight-for-height; WHO: World Health Organization.

 
Secondary outcomes

The secondary outcomes were prioritised as nutritional outcomes
first and non-nutritional outcomes second.

• Nutritional outcomes as measured by anthropometry (Table 3).
* Weight expressed in kilograms or WFA z-score.

* Weight and height combined and expressed in WFH z-score.

* MUAC, triceps skinfold thickness expressed in millimetres.

We compared these measures in terms of:

• height or weight gain during the intervention;

• change in malnutrition indices (WFA and WFH below –2
standard deviations or –3 standard deviations, or both)
during the intervention.

• Non-nutritional outcomes such as health, socioeconomic, and
developmental:
* health measured by diarrhoea, acute respiratory infection,

measures of physical well-being (e.g. Harvard Step Test),
death;

* socioeconomic, measured by at least one of the following:
household income; household assets; households above
or below poverty threshold; employment and occupation.
Developmental (cognitive, mental and motor skill) as
defined by trialists (e.g. the Bayley Scales of Infant
Development Bayley Mental Development Index, Bayley
Psychomotor Development Index, Stanford-Binet Test,
DENVER II Developmental Screening Test)

* any potential negative or positive e ects associated with the
intervention, such as increased undernutrition/diarrhoea or
improved nutritional status in the siblings.

Search methods for identification of studies

We used a sensitive search strategy for electronic bibliographic
databases, bibliographies of included articles, and grey literature
sources. The search strategy for PubMed was validated at

protocol stage by Cochrane Public Health (CPH). In 2018, a
CPH information specialist reviewed and validated a new search
strategy for PubMed and CENTRAL. We created a Technical
Advisory Group (TAG) whose members were experts in the
fields of urban health, nutrition, and vulnerabilities. The TAG
was responsible for providing guidance, identifying additional
published and unpublished references, ensuring that evidence-
based recommendations were disseminated widely, and, where
possible, implemented. Specifically for this systematic review, the
TAG acted as a review advisory group as detailed by CPH ( https://
ph.cochrane.org/other-contributors ) (see section Review Advisory
Group members). We conducted the search in English but used
search terms in French, Spanish, and any other languages for slum-
specific terms. The search included all publications from January
1990 up to March 2017. An updated search in August 2018 was
limited to optimised search strategies of PubMed and CENTRAL
because analysis of previously identified studies revealed that
other databases did not contribute to the retrieval of relevant
published studies. Findings from publications before 1990 may be
out of date in the very rapid changing environment of the slums.

We narrowed down our review to the results using our PICO
inclusion criteria (children under five years old in urban slums
in LMICs). We focused on nutritional outcomes and searched
additional nutrition-specific databases and sources of literature
including grey literature, nutrition technical websites, and websites
of NGO with a strong expertise in nutrition. As these other sources
of literature were not included in the previous reviews (Bhutta
2008; Bhutta 2013), we expected to identify new studies. We also
contacted implementing organisations that may have unpublished
studies from their programmes in urban slums, which was not done
for the previous reviews.

Electronic searches

We specifically designed the search depending on the database
requirements. We used free-text terms and, where available,
controlled vocabulary (e.g. MeSH) in the database searches
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(Table 4). The complete search strategies and search terms are
documented in the Appendices (Appendix 1; Appendix 2; Appendix
3; Appendix 4; Appendix 5; Appendix 6; Appendix 7; Appendix 8;
Appendix 9; Appendix 10; Appendix 11; Appendix 12).

Table 4. Databases selected for review

 

Database URL Links Date of last
search

Cochrane Central Register of Studies (CEN-
TRAL)

www.thecochranelibrary.com/view/0/index.html August 2018

PubMed www.ncbi.nlm.nih.gov/ August 2018

Web of Science login.webofknowledge.com/ (Web of Science core collec-
tions)

March 2017

Ovid MEDLINE ovidsp.uk.ovid.com/ March 2017

Biosis Citation Index login.webofknowledge.com/ March 2017

MEDLINE login.webofknowledge.com/ March 2017

IBECS (English) ibecs.isciii.es/cgi-bin/wxislind.exe/iah/online/?IsisScript=i-
ah/iah.xis&base=IBECS&lang=i&form=F

March 2017

WORLDCAT (OCLC) www.oclc.org/en-UK/home.html March 2017

CINAHL (EBSCO) www.ebscohost.com/academic/cinahl-plus-with-full-text March 2017

Popline www.popline.org/ March 2017

BIBLIOMAP eppi.ioe.ac.uk/webdatabases/Intro.aspx?ID=7 March 2017

ZETOC zetoc.jisc.ac.uk/ March 2017

WHO International Clinical Trials Registry Plat-
form

www.who.int/ictrp/en/ March 2017

MetaRegister of Controlled Trials (mRCT) www.isrctn.com/page/mrct March 2017

UNSCN unscn.org/en/home/ March 2017

African Index Medicus indexmedicus.afro.who.int/cgi-bin/wxis.exe/iah/ March 2017

ClinicalTrials.gov www.clinicaltrials.gov/ March 2017

Global Health Library www.globalhealthlibrary.net/php/index.php March 2017

WHOLIS – the WHO Library Information System dosei.who.int/uhtbin/cgisirsi/Thu+Jul++5+16:26:22+MEST
+2012/0/49

March 2017

Health Management ProQuest search.proquest.com/advanced March 2017

Google Scholar scholar.google.co.uk/ March 2017

Loughborough University Catalogue plus www.lboro.ac.uk/library/ March 2017

Grey literature report www.greylit.org/library/search March 2017
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Virtual health library www.bireme.br/php/index.php?lang=en March 2017

Index Medicus for South-East Asia Region
(IMSEAR)

www.who.int/library/databases/searo/en/ March 2017

Virtual Health Sciences Library (VHSL) www.emro.who.int/HIS/VHSL/ March 2017

3ie impact www.3ieimpact.org/en/ March 2017

eLENA e-Library of Evidence for Nutrition Ac-
tions

www.who.int/elena/en/ March 2017

Global database on the Implementation of Nu-
trition Action (GINA)

extranet.who.int/nutrition/gina/ March 2017

Nutrition Landscape Information System
(NLIS)

apps.who.int/nutrition/landscape/search.aspx March 2017

Urban humanitarian response portal www.urban-response.org/ March 2017

African Population Health Research Centre
(APHRC)

aphrc.org/publications/ March 2017

 
We handsearched reference lists of eligible studies for any
additional relevant articles. We contacted subject experts and
study authors and asked them to provide additional information
and further relevant references.

We performed the initial literature handsearch from November
2015 to January 2016. We conducted a top-up handsearch in March
2017 and identified zero new eligible studies. We conducted a
top-up search in August 2018 using CENTRAL and PubMed and
databases only and identified four eligible studies.

For unpublished and ongoing studies, we contacted a list of experts
and researchers working in the field. The list included experts
working in the organisations and international groups reported
below. We also searched their websites.

• UN agencies: WHO Department of Child and Adolescent Health
and Development; the United Nations Children's Fund (UNICEF);
the World Food Program (WFP); the World Bank (WB); the United
Nations Standing Committee on Nutrition (UNSCN); the United
Nations Refugee Agency (UNHCR).

• Technical bodies (nutrition): the Food and Nutrition Technical
Assistance Project (FANTA-2); the Emergency Nutrition Network
(ENN); the International Malnutrition Task Force (IMTF); the
Humanitarian Practice Network (HPN); the CMAM Forum; the
Global Nutrition Cluster (GNC); the Global Alliance for Improved
Nutrition (GAIN); Helen Keller International (HKI).

• Technical bodies (urban slums): UN-HABITAT; Slum Dwellers
International (SDI); Cities Alliances.

• Academic institutions: Centers for Disease Control and
Prevention (CDC); the International Centre for Diarrhoeal
Disease Research (ICDDR); the Institute of Child Health London
(ICH); the London School of Hygiene and Tropical Medicine
(LSHTM); the Institute of Tropical Medicine (ITP) Antwerp,

Belgium; Jameel Poverty Action Lab (J-PAL); International
Initiate for Impact Evaluation (3ie).

• NGOs and related websites: Save the Children (STC); Doctors
without Borders (MSF); Valid International; Concern Worldwide;
Action Against Hunger (ACF); CARE; NutritionWorks; Medecins
du Monde (MDM); Oxfam; Red Cross movement; WorldVision;
BRAC; Plan; Family Health International; Global Communities;
ALNAP; Reliefweb; Coordination Sud.

• National departments for international development and non-
institutional donors: USAID; UK Department for International
Development (DFID); Swedish International Cooperation
Development Agency (SIDA); Danish International Development
Agency (DANIDA); French agency for International Development
(AFD); Comic Relief.

Conference proceedings and others

• Nutrition: Field Exchange: The Emergency Nutrition Network
Magazine, International Nutrition Congress; International
Conference on Nutrition, Nutrition and Nurture.

• LMIC: African Nutritional Epidemiology Conference (ANEC).

• Human/anthropological biology/nutrition/urban health:
journals for which articles are not included in the databases
searched.

• Public health conferences (e.g. American Public Health
Association; European Public Health Association).

• Global: International Conference on Urban Health, World
Congress of Epidemiology.

Reference lists

We checked the reference lists of all the eligible studies.
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Data collection and analysis

Selection of studies

We screened titles and abstracts of studies for inclusion and
then retrieved the full text of potentially eligible studies for
screening. We independently applied the inclusion criteria to those
retrieved publications. One review author (SG) screened all titles
and abstracts, and two review authors (PG and BB) assessed
half each. We discussed any disagreements on study inclusion
to reach consensus. When this was not possible, we consulted a
fourth review author (NM). We sought further information from the
authors where papers contained insu icient information to make
a decision about eligibility. We included reasons for non-selection
of the studies screened for inclusion. We used section 1 – general
information and 2 – study eligibility of the prestandardised data
extraction form adapted from the CPH Group's Data Extraction and
Assessment Template (Appendix 13) to capture information from all
screened studies in an excel spreadsheet. We recorded necessary
information about inclusion decisions in order to design a PRISMA
flow chart and a Characteristics of excluded studies table. We used
Refworks as our reference management soIware.

Data extraction and management

We obtained data from the included studies using a standardised
data extraction form in Excel (Appendix 13), which was tested and
adapted before use. Sections 3 to 8 of the Excel form are presented
as text to illustrate the categories of data extracted. The captured
data in Excel were then transferred to Review Manager 5 (Review
Manager 2014). All authors (SG, PG, BB, and NM) independently
did this for half of the studies each (two authors did the same
half) and the entries were compared and checked by SG. We then
cross-checked the data. We discussed any di erences between the
two data extraction sheets to reach a consensus or consult a third
author (PG, BB, or NM) if a consensus was impossible to reach. We
contacted study authors to obtain any missing information or to
clarify unclear data by obtaining the original report.

Section 3 to 8 of the standardised data extraction form (Appendix
13) extracted data related to the following categories from all the
included studies. For the complete text form, refer to Appendix 13,
the pre-standardised data extraction form:

• Section 3: study details.
* Aims.

* Location.

* Delivery: community-based/primary health care/secondary
health care/direct.

* Funding source, budget, implementing partner; design,
integration within existing government health.

* Setting: delivered in humanitarian crisis/disaster or
development; characteristics, squatter settlement, legal,
dilapidated and change in living conditions (improving or
worsening).

* Duration of intervention.

* Sample size and unit of randomisation.

• Section 4: participants.
* Population: children data (age, sex), socioeconomic data,

baseline anthropometry.

* Comparison group: children data (age, sex), socioeconomic
data, baseline anthropometry.

• Section 5: intervention plus cointervention group/comparison
group.
* Classification of the intervention.

* Context: food security, slum size, location, exposure to
flooding, eviction, fire.

* Intervention type and components:
□ type: micronutrient supplementation, complementary

feeding.

• Section 6: outcomes.

• * We extracted data pertaining to the primary and secondary
outcomes defined earlier. For secondary outcomes, we
included any of the prioritised outcomes (nutritional or non-
nutritional).

• Section 7: results.
* We extracted data from each type of study design (e.g. RCT,

CBA, etc.) that we included in this review.

* Other information.

* Recommendations: we collected data on authors' potential
recommendations based on the study results.

* Limitations: we collected data on study limitations.

• Section 8: 'Risk of bias' assessment.
* We extracted data on risk of bias using the Cochrane EPOC

Group's guidance for assessing risk of bias for studies with a
separate control group (RCTs, controlled clinical trials (CCTs),
CBAs), to assess observational study designs, and for ITS
studies. Risk of bias was assessed at the study level as
specified below.

Assessment of impact on equity

We addressed aspects highlighted by the PROGRESS framework
on inequality issues using the prestandardised form (O'Neill
2014; Ue ing 2009) (Appendix 13). We collected categories of
disadvantaged groups for place, race, occupation, gender, religion,
education, and socioeconomic aspects.

Assessment of risk of bias in included studies

We assessed risk of bias at the study level. We carried out risk
of bias assessment by capturing the information based on the
standard criteria described by the Cochrane EPOC Group (EPOC
2013), using section 8 of the prestandardised form (Appendix 13),
and the principles of EPOC (Cochrane 2017) to assess risk of
bias for three added domains; similarity of outcome measures
at baseline, similarity of baseline characteristics, and protection
against contamination. All authors (SG, PG, BB, NM) independently
assessed the risks of bias of half of the included studies (two
authors did the same half) and the entries were compared and
checked by SG for seven domains and for the three added domains
one review author (SG) assessed the risks of bias and two review
authors (NM and BB) independently assessed the bias of half
of the included studies each. Where there were disagreements
the authors discussed the di erences and then reassessed until
reaching agreement.

For included studies, the risk of bias assessment was based on the
following domains.

• Sequence generation.

• Allocation concealment.

• Blinding of participants and personnel.

Nutritional interventions for preventing stunting in children (birth to 59 months) living in urban slums in low- and middle-income
countries (LMIC) (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

20



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

• Blinding of outcome assessors.

• Incomplete outcome data.

• Selective outcome reporting.

• Similarity of outcome measures at baseline.

• Similarity of baseline characteristics.

• Protection against contamination.

• Other sources of bias.

When information was not su icient to assess the risk of
bias related to sampling, allocation, and reporting for primary
outcomes, we contacted the study authors and requested further
details. We used a table to record the certainty assessment of each
study with a summary statement.

Overall risk of bias

For each study, we assessed the overall level of risk of bias by
combining risk of bias for each of the domains. We considered
studies to be of low risk of bias if they were assessed as having
no domain at high risk of bias and fewer than two unclear risk of
bias. We considered studies to be of moderate risk of bias if they
were assessed with one domain at high risk of bias and fewer than
three risk of bias or no domain at high risk of bias and less than four
unclear risk of bias. We considered studies to be of high risk of bias if
they were assessed with more than one domain at high risk of bias
or more than three unclear risk of bias.

Risk of bias for included studies was documented in the 'Risk of
bias' table for each study in the Characteristics of included studies
table. We also summarised results in a 'Risk of bias graph' and a
'Risk of bias' summary.

Assessment of the evidence using GRADE framework

The four review authors analysed the certainty of evidence for the
primary outcome (length, HFA, and LBW) and secondary outcome
(weight, WFA, WFH, and MUAC) using the GRADE approach (Guyatt
2008). GRADE is the system of rating certainty of evidence and
grading the strength of recommendations in systematic reviews
(Guyatt 2010; Guyatt 2011). Using GRADE, the certainty of the
evidence is based on a set of items that increase or decrease the
certainty of evidence. We classified the certainty as high, moderate,
low, or very low. The use of GRADE allowed us to systematically and
transparently grade certainty based on the following factors.

Factors decreasing certainty of evidence:

• study limitations;

• inconsistency of results;

• indirectness of evidence;

• imprecision;

• publication bias;

• plausible confounding, which would reduce a demonstrated
e ect.

Factors increasing certainty of evidence:

• large magnitude of e ect;

• dose–response gradient.

Based on these criteria, we graded each outcome grouping as one
of the following.

• High certainty: further research is very unlikely to change our
confidence in the estimate of e ect.

• Moderate certainty: further research is likely to have an
important impact on our confidence in the estimate of e ect and
may change the estimate.

• Low certainty: further research is very likely to have an
important impact on our confidence in the estimate of e ect and
is likely to change the estimate.

• Very low certainty: any estimate of e ect is uncertain.

We created 'Summary of findings' tables for this assessment.

Measures of treatment e;ect

We registered and reported measures of e ect in the same way
that the study's authors reported them. We interpreted a non-
statistically significant e ect as unclear e ect. We standardised
measures of e ect as mean di erences (MD) in natural units or using
a standardised scale to allow for comparisons across studies with
95% confidence intervals (CI). For continuous data, we presented
the results as MD if outcomes were measured in the same way
between trials. We used the standardised mean di erence (SMD)
to combine trials that measured the same outcome, but used
di erent methods using Hedges' (adjusted) g. We did not combine
change-based estimates (e.g. comparing change rates or change
scores) with absolute di erences or analysis of covariance-adjusted
di erences in these analyses. For dichotomous data, we used risk
ratios (RRs) with 95% CIs.

Unit of analysis issues

Cluster-randomised trials

We included cluster-randomised trials. If the findings were reported
at the individual level, we reported the method used to take into
account clustering. In case the clustering e ect was not taken into
account, we had planned to adjust the sample size to allow for
comparison with a sample size of individuals. However, in the
present review, we were unable to do so due to lack of data
in the present review. When possible, we planned to calculate
the intracluster correlation coe icient (ICC) as described in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011a), and we planned to reanalyse the data. When the data
were not available, we planned to estimate the ICC from another
source or from the literature and we planned to report this. We
planned also to conduct sensitivity analyses to examine the impact
of variation in the ICC. In all cases, we noted the approach taken.
No method was used to account for clustering in the lone cluster
randomised trial included due to insu icient information and
information on ICC was provided as in the original study.

Multiple time points

We used the time points reported by the studies. Due to
heterogeneity in this reporting, we were unable to group outcomes
measured at similar points or at similar age points (e.g. children
at birth, one year old and three years old). When outcomes were
measured at multiple time points, we used a mean e ect size
to avoid dependence problems due to data heterogeneity. When
possible we used a single measure that was closest to a one-year
follow-up for our primary outcomes.
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Dealing with missing data

In case of missing data, we contacted the study's authors by email
when contact details were available. If the data could not be found,
we noted this in the study's form and in the 'Risk of bias' table.
We excluded the study from the meta-analysis if it was impossible
to obtain the requested information. If following contact with a
study's authors there were no additional data available, and if we
thought that the missing data may have introduced a serious bias,
then we used sensitivity analysis to explore the impact of including
such studies in the overall assessment of results.

Assessment of heterogeneity

We considered heterogeneity by examining the study design,
participants, setting, intervention duration, and age group. If
studies reporting the primary outcome were su iciently similar,
we conducted a meta-analysis. When meta-analysis could not be
conducted, we reported the results in a narrative way. We assessed
statistical heterogeneity in each meta-analysis using the T2, I2,
and Chi2 statistics to estimate the percentage of variability that
was due to heterogeneity rather than to sampling error or chance
and graphically with a forest plot (Review Manager 2014). We
considered an I2 value greater than 50% to indicate substantial
heterogeneity and we considered it statistically significant if the P
value for the Chi2 test was less than 0.1. We created forest plots
and I2 calculations using Review Manager 5 (Review Manager 2014).
We noted the result of these statistical tests in the text. Where
meta-analysis was undertaken, we examined forest plots visually
for heterogeneity.

We assessed issues of clinical and methodological heterogeneity in
a narrative way detailing relevant study-specific characteristics.

• Methods: study design, group assignment, outcome
assessment, adjustment for confounders.

• Population: setting, age.

• Intervention: components, duration.

• Context: urban slum/periurban slum, baseline mortality and
morbidity.

• Delivery: primary, secondary or community-based, approach
(lay counsellors (e.g. community health workers and peer
counsellors) versus professional counselling; personalised
versus group intervention).

Assessment of reporting biases

We assessed the risk of publication bias qualitatively based on the
characteristics of the included studies. We were unable to use a
funnel plot to investigate the risk of publication bias by intervention
type and outcome measure and thus we were unable to visually
examine the funnel plot for asymmetry. When a study's authors
were contacted and there were no additional data available, and if
we thought that these missing data may have introduced a serious
bias, we explored the impact of including such studies in the overall
assessment of results by a sensitivity analysis.

Data synthesis

We conducted meta-analyses to obtain an overall estimate of the
e ect of an intervention when more than one study examined
similar interventions using similar outcomes; more than one
study was conducted in similar populations and measured similar
outcomes; the study used a robust method such as an RCT; or

a combination of these. We then used a fixed-e ect analysis for
combining data. If there was statistical heterogeneity, we used a
random-e ects analysis to produce an overall summary. We carried
out statistical analysis using Review Manager 5 (Review Manager
2014).

We carried out a narrative synthesis of the results, grouping our
findings by the type of nutritional intervention, study population
(pregnant women; infant and young children), and outcome
measured. The narrative synthesis evaluation was based on
direction of e ect.

Subgroup analysis and investigation of heterogeneity

We conducted meta-analyses to provide an estimate of one type
of intervention/component on stunting in children. We were able
to conduct the analysis if the interventions shared similar methods
and outcome measures. If the study design varied between studies,
we favoured studies with low risk of bias to conduct the statistical
analysis.

We planned to conduct the subgroup analyses sharing the same
characteristics based on:

• age of the children (younger or older than 24 months);

• nutritional status at baseline (stunting or not);

• location (Asia, Africa, Latin America);

• duration of the intervention (less than or more than 12 months);

• intervention component (nutrition counselling, fortification,
etc.);

• intervention design (single, combined);

• source of funding.

Due to insu icient studies sharing the same characteristics, we
were unable to perform these analyses.

Sensitivity analysis

We carried out sensitivity analysis to examine the e ects of
removing studies at high risk of bias. We identified those studies in
the assessment with a high or unclear risk of bias.

We conducted comparative analysis to test for sensitivity of the
results of the review by determining whether results di ered when
studies at high risk of bias were excluded.

We planned to conduct comparative analysis to test for sensitivity
of the results of the review by:

• comparing results if we included studies that may have been
excluded because only the abstract could be found (where some
data and results were provided in the abstract) as no studies
were included with abstract only;

• comparing results if we included studies that may have been
excluded due to the age range of participants (e.g. a study may
have included preschool-aged children as well as school-aged
children) as studies including preschool aged and over five years
old children were not selected;

• comparing results that may have been excluded due
to potentially confounding cointerventions (e.g. the
cointervention was only implemented in the intervention group
and not in the control group);
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• determining whether results di ered when studies at high risk
of bias were excluded.

We were unable to carry out sensitivity analysis to examine the
e ects of funding source on findings as funding source information
was scarce.

'Summary of findings' tables

We included 'Summary of findings' tables for the primary outcomes
and secondary outcomes, including the number of participants and
studies for each outcome, a summary of the intervention e ect, and
measure of the certainty of the body of evidence according to the
GRADE Working Group (Guyatt 2011) and the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011b; Section 8.5
and Chapter 12).

Technical Advisory Group

Components of the protocol were discussed during two meetings
(1 April 2014, 29 September 2014) with our TAG. TAG members were
academics with a recognised expertise in urban health, nutrition, or
vulnerabilities. They provided comments to ensure that the review
met its intended goal of assessing the e ectiveness of nutritional

interventions in a systematic and comprehensive way and that the
review appropriately informed research and programmes.

R E S U L T S

Description of studies

See: Characteristics of included studies; Characteristics of
excluded studies; Characteristics of studies awaiting classification;
Characteristics of ongoing studies tables.

Results of the search

The search strategy identified 1807 references for possible
inclusion; 197 of which were duplicates. We excluded 1622 records
as out of scope. The main reasons for excluding the studies
were the location (not in an LMIC, not in a city), the participants
(not children), or the intervention (not nutritional). None of the
studies were translated. We contacted 10 authors for additional
information; four were contacted and came back and provided
clarification on the methods used to finalise the risk of bias analysis.
For the others, either the email was not valid or there was no
contact information available. Figure 4 depicts the process for
assessing and selecting the studies.
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Figure 4.   Study flow diagram.
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Figure 4.   (Continued)

 
A total of 29 studies met the initial selection criteria. We included
15 of these studies (Akter 2012; Begin 2008; Caulfield 1999; Iannotti
2008; Iannotti 2014; Jahan 2014; Moursi 2003; Oelofse 2003;
Osendarp 2000; Penny 2005; Pridmore 2014; Radhakrishna 2013;
Rahman 2002; Sur 2003; Taneja 2010; overview of the studies
included in Table 5), and excluded 14 based on full-text revision
(Agustina 2013; Akeredolu 2014; Choudhury 2016; E endy 2015;
Iannotti 2013; Kæstel 2005; Kikafunda 1998; Krebs 2011; Mitter
2012; Poudel 2004; Saran 2002; Semba 2011; Soofi 2013; Tomlinson
2016). All of these studies were in English so no translation was
required.

Table 5. Overview of studies included in synthesis
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Author year, coun-
try of
conduct, setting

Study de-
sign

Overall risk
of bias

Other key detail of in-
tervention
related to urban
settings

Level of
factors
tackled

Population
(sample size:
intervention/
control)

Outcome (method
of synthesis)

Time point of
measurement

Intervention category: zinc supplementation in pregnant women vs supplementation without zinc or placebo

Caulfield 1999, Peru,
slums of Lima

RCT High High compliance of sup-
plementation

Individual,
service de-
livery

Pregnant women
and newborns (IG:
488, CG: 469)

Length (MA), LBW
(MA), MUAC (MA)

Birth up to 7 days after
birth

Iannotti 2008, Peru,
slums of Lima

RCT High None Individual Pregnant women
and newborns (IG:
273, CG: 273)

Length (NS), weight
(NS), MUAC (NS), di-
arrhoea (NS)

At birth and month-
ly from month 1 to
month 12

Osendarp 2000,
Bangladesh, selected
areas of Dhaka city
slums

RCT Moderate None Individual Pregnant women
and newborns (IG:
194, CG: 216)

Length (MA), LBW
(MA), MUAC (MA)

Baseline, 7 and 8
months' gestation,
birth

               

Intervention category: micronutrient or macronutrient supplementation in children vs no intervention or placebo

Begin 2008,
Guatemala, low-
income areas of
Guatemala city

RCT High None Individual Children aged 6–7
months (IG: 254, CG:
61)

MUAC (NS), length
(NS), diarrhoea (NS)

Monthly

Iannotti 2014, Haiti,
poorest communi-
ties in the second
largest city

RCT High Integrated in an urban
community health pro-
gramme

Individual,
community,
service de-
livery

Children aged 6–11
months (IG: 159, CG:
156)

HFA (MA), WFA (MA) 6 monthly visits for
participants recruit-
ed between 6 and 11
months
plus follow-up 6
months after the end
of the study

Moursi 2003, Con-
go Brazzaville, a bor-
ough in Brazzaville

RCT High None Individual Children aged 4.5
months (IG: 37, CG:
38)

Height (NS), WFA
(NS), WFH (MA), in-
fant and young chil-
dren practices and
dietary intake (NS),
rate of ill days, inci-

10, 16, 24, and 32
weeks of age grouped
in 10–15, 16–23, 24–31,
and 16–
31 weeks of age
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dence of diseases
(NS)

Oelofse 2003, South
Africa, urban disad-
vantaged black com-
munity

RCT High None Individual Children aged 6–12
months) (IG: 16, CG:
14)

HFA (MA), WFA (NS),
WFH (NS)

6 and 12 months

Radhakrishna 2013,
India, low-income ur-
ban communities in
South India

RCT Moderate Integrated in a commu-
nity centre

Individual,
community,
service de-
livery

Children aged 4–18
months (IG: 163, CG:
161)

HFA (NS), height
(NS), weight gain
(NS), WFH (NS), skin-
fold thickness (tri-
ceps, subscapular)
(NS)

Every 3 months

Rahman 2002,
Bangladesh, slums in
Dhaka

RCT High None individual Children aged 12–
35 months (IG1: 165,
IG2: 157, IG3: 171,
CG: 161)

Height (NS), HFA
(NS), weight (NS),
WFA (NS), WFH (NS)

At enrolment and after
3 and 6 months

Sur 2003, India, slum
of Kolkata

RCT Moderate None Individual LBW newborns (IG:
50, CG: 50)

Height (NS), WFA
(NS), diarrhoeal
episodes (NS)

Monthly for 1 year

Taneja 2010, India, a
slum in New Delhi

RCT Moderate None Individual Children aged 6–30
months (IG: 1093, CG:
1133)

HFA (MA), WFA (MA),
WFH (MA), diarrhoea
(MA)

At enrolment and 4
months later

               

               

               

               

               

Intervention category: nutrition education for pregnant women vs standard care or no intervention

Akter 2012,
Bangladesh, poor ur-
ban areas

RCT High Adapted to poor urban
settings (demonstration
of affordable nutritious
meal and free access to
maternity health care)

Individual,
community,
service de-
livery

Pregnant women (IG:
57, CG: 58)

LBW (MA), weight at
birth (NS)

Monthly
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Jahan 2014,
Bangladesh, Dhaka
city

RCT High Low-cost and short-term
intervention that can
cover a large number of
population

Individual,
service de-
livery

Pregnant women
and newborns (IG:
150, CG: 150)

LBW (MA), initiation
rate of breastfeeding
(NS)

Monthly from months
6 to 9 of pregnancy,
birth, and 1 month
post
partum

Intervention category: nutrition systems strengthening

Penny 2005, Peru,
Trujillo

Cluster RCT High Facility based and en-
sured that activities of
the intervention
enhanced existing activ-
ities and were sustain-
able

Individual,
community,
service de-
livery

Children aged 0–18
months (IG: 187, CG:
190)

HFA (NS), height
(NS), WFA (NS), WFH
(NS)

At birth, 3, 6, 9, 12, 15,
and 18 months

Pridmore 2014,
Kenya, poor areas of
Mombasa

Non-ran-
domised
controlled
trial (con-
trol group
before-after
and case-
control)

High Tackling urban-specif-
ic social, economic, and
environmental factors
operating at local, mu-
nicipal, provincial, and
central levels

Individual,
household,
community,
service de-
livery, city
level

Children aged 24–59
months (IG: 999, CG:
999)

HFA (NS) 2 times within 1 year

               

CG: control group; HFA: height-for-age; IG: intervention group; LBW: low birth weight; MA: meta-analysis; MUAC: mid-upper-arm circumference; NS: narrative synthesis; RCT:
randomised controlled trial; WFA: weight-for-age; WFH: weight-for-height.
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All the included studies contributed data in this review; eight for
meta-analysis and seven for narrative analysis.

Included studies

Study design

The eligible studies were 13 RCTs (Akter 2012; Begin 2008; Caulfield
1999; Iannotti 2008; Iannotti 2014; Jahan 2014; Moursi 2003; Oelofse
2003; Osendarp 2000; Radhakrishna 2013; Rahman 2002; Sur 2003;
Taneja 2010), one cluster RCT (Penny 2005), and one non-RCT
using intervention versus control group CBA and case-control study
design (Pridmore 2014). For the cluster RCT, we were unable to
calculate the ICC due to the lack of information in the study and
we were unable to find external estimates obtained from similar
studies to recalculate (Penny 2005).

Location of studies

The most common locations were Bangladesh (27%; Akter
2012; Jahan 2014; Osendarp 2000; Rahman 2002), India (20%;
Radhakrishna 2013; Sur 2003; Taneja 2010), and Peru (20%;
Caulfield 1999; Iannotti 2008; Penny 2005), with the other locations
being Haiti, Guatemala, South Africa, Congo, and Kenya.

Slum setting

More than half of the studies were conducted solely in slum settings
(Caulfield 1999; Iannotti 2014; Osendarp 2000; Pridmore 2014;
Rahman 2002; Sur 2003; Taneja 2010), with the rest conducted in
poor urban or periurban areas. None of the studies mentioned
comparing their classification of a slum with the UN-Habitat 2004
definition. Nevertheless in 10 studies (Begin 2008; Caulfield 1999;
Iannotti 2008; Iannotti 2014; Osendarp 2000; Penny 2005; Pridmore
2014; Rahman 2002; Sur 2003; Taneja 2010), the settings were
presented in a way which matched some of the components of the
definition.

The areas were described as impoverished shantytown (Caulfield
1999; Iannotti 2008), informal settlements (Pridmore 2014), or as
communities having low SES (Penny 2005; Sur 2003). Housing was
described as non-durable, with flood exposure, and poor access
to sanitation (Penny 2005; Sur 2003; shared and unhygienic in
Rahman 2002), with high density and poor facilities lacking an
adequate water source, paved streets, street lighting, and gas
supply. In Rahman 2002, 82% had only one small room and one-
third of the households had access to supplies of cooking gas which
were usually shared and about two-thirds of the households had
electricity and almost all households had access to safe drinking
water through either pipes or tube wells. Children were described
as anaemic and with growth faltering (Begin 2008; Iannotti 2014).

Intervention

There were no dietary intervention studies, that is, there
were no interventions in which unprepared foods or prepared
meals were given to mothers. All the studies identified
were nutrient supplementation and educational interventions.
Interventions included zinc supplementation in pregnant women
and micronutrient or macronutrient supplementation in children
(73%; Begin 2008; Caulfield 1999; Iannotti 2008; Iannotti 2014;
Moursi 2003; Oelofse 2003; Osendarp 2000; Radhakrishna 2013;
Rahman 2002; Sur 2003; Taneja 2010), nutrition education for
pregnant women (13%; Akter 2012; Jahan 2014) and nutrition
systems strengthening (13%; Penny 2005; Pridmore 2014).

The intervention duration (which was not necessarily the
supplementation duration) was on average 1.2 years with a
minimum of 0.03 years and a maximum of 3.5 years. Only one
study stated the cost of the intervention was GBP 400,000 (Pridmore
2014).

Investigators, trainers, or field workers delivered 53% of the
interventions at the participants homes (Akter 2012; Begin 2008;
Moursi 2003; Oelofse 2003; Pridmore 2014; Rahman 2002; Sur 2003;
Taneja 2010), and delivered 40% at health facilities during antenatal
visits or other (Caulfield 1999; Iannotti 2008; Iannotti 2014; Jahan
2014; Penny 2005), or clinic at the community centre (Radhakrishna
2013), and one delivered the intervention at home and at hospital
(Osendarp 2000).

Micronutrient or macronutrient supplementation in children and
pregnant women (11 studies)

Within the supplementation interventions, 20% supplemented
pregnant women (Caulfield 1999; Iannotti 2008; Osendarp 2000),
and explored the impact of the supplementation on newborn
health outcomes. The others targeted children (80%; Begin
2008; Iannotti 2014; Moursi 2003; Oelofse 2003; Radhakrishna
2013; Rahman 2002; Sur 2003; Taneja 2010). FiIy-four percent
supplemented zinc only (Caulfield 1999; Iannotti 2008; Osendarp
2000; Radhakrishna 2013; Sur 2003), 18% zinc and vitamin A
(Rahman 2002; Taneja 2010), 1% bovine serum concentrate (BSC)
with supplemental micronutrients (Begin 2008), and 27% fortified
food (Iannotti 2014; Moursi 2003; Oelofse 2003).

Vitamins and mineral composition

The micronutrients supplemented were vitamins A, B, C, D,
and E; and minerals zinc sulphate, ferrous sulphate, folic acid,
calcium, copper, iodine, magnesium, manganese, phosphorus,
potassium, and selenium. All interventions included zinc (Caulfield
1999; Iannotti 2008; Iannotti 2014; Oelofse 2003; Osendarp 2000;
Radhakrishna 2013; Sur 2003; Taneja 2010), four interventions
ferrous sulphate (Caulfield 1999; Iannotti 2008; Iannotti 2014;
Oelofse 2003), and two studies used vitamin A and folic acid
(Iannotti 2014; Oelofse 2003).

The information reported for vitamin and mineral supplementation
was as follows:

• Begin 2008: 13 vitamins and minerals (folic acid 35 μg, iron 10
mg, zinc 5 mg, vitamin A, thiamine, riboflavin, niacin, vitamin B6,

vitamin B12, vitamin C, iodine, and selenium);

• Caulfield 1999: iron 60 mg (as ferrous sulphate) and 250 mg
folate (folic acid), with or without an additional zinc 15 mg (as
zinc sulphate);

• Iannotti 2008: zinc sulphate 15 mg, ferrous sulphate 60 mg, and
folic acid 250 μg, or ferrous sulphate 60 mg and folic acid 250 μg;

• Iannotti 2014: lipid-based nutrient supplement (LNS) 20 g/day
provided 108 kcal, protein, fat, and 19 vitamins and minerals
(80 μg folic acid, iron 9 mg, zinc 4 mg, vitamin A, thiamine,
riboflavin, niacin, pantothenic acid, vitamin B6, B12, vitamin C,

calcium, copper, iodine, magnesium, manganese, phosphorus,
potassium, selenium);

• Oelofse 2003: 60g of dry product provided 1304 kj and 19
vitamins and minerals (folic acid 17.6 μg, iron 8 mg, zinc 5.6
mg, vitamin A, vitamin C, thiamine, riboflavin, niacin, calcium,
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vitamin D, vitamin E, biotin, pantothenic acid, vitamin B12,

vitamin B6, phosphorus, iodine, potassium, sodium, chloride);

• Osendarp 2000: elemental zinc 30 mg/day;

• Radhakrishna 2013: zinc 5 mg plus riboflavin 0.5 mg/day;

• Rahman 2002 zinc 20 mg/day for 14 days or vitamin A 60,000
retinol equivalents, or zinc plus vitamin A;

• Sur 2003: elemental zinc 5 mg as zinc sulphate in vitamin B
complex-based syrup;

• Taneja 2010: elemental zinc 10 mg to infants and 20 mg to older
children for four months and at enrolment, all children also
received a single dose of vitamin A (104.7 μmol for infants and
209.4 μmol for older children).

Fortified food composition

The fortified food content of di erent interventions was variable:

• Iannotti 2014: LNS provided 108 kcal and other nutrients
including vitamin A, vitamin B12, iron, and zinc at 80% of the

recommended amounts;

• Oelofse 2003: the quantity prescribed during the intervention
was 60 g/day of dry cereal and would ensure consumption of
100% of recommended daily allowance (RDA) for vitamin A, 80%
for iron, and more than 100% for zinc;

• Moursi 2003: addition of amylase (33.7 mg per 100 g of dry
matter) contributed in similar amounts to the total energy
density of gruels in each group: 75 kJ per 100 g of gruel in the
intervention group and 63 kJ per 100 g of gruel in the control
group;

• Begin 2008: a mix of BSC, with or without supplemental
micronutrients and maize flour.

Target group

Supplementation interventions targeting pregnant women

Three studies were supplementation of micronutrients to pregnant
women; zinc sulphate, ferrous sulphate, and folic acid (Caulfield
1999; Iannotti 2008) and zinc only (Osendarp 2000). In Caulfield
1999, women in the intervention group received a daily supplement
containing iron 60 mg (as ferrous sulphate) and folate 250 mg (folic
acid) and zinc 15 mg (zinc sulphate), while the women in control
group received iron and folate only. In Iannotti 2008, pregnant
women in the intervention group received zinc sulphate 15 mg,
ferrous sulphate 60 mg, and folic acid 250 μg and in the control
group received no zinc, but ferrous sulphate 60 mg and folic acid
250 μg. In Osendarp 2000, the amount of zinc given was based
on twice the recommended daily intake for zinc during the last
two trimesters of pregnancy in the intervention group versus a
non-nutritive placebo in the control group. Supplementation of
pregnant women started between 10 and 24 weeks' gestation
and continued through four weeks aIer delivery in Iannotti 2008,
between 10 and 24 weeks' gestation only in Caulfield 1999, and
between 12 and 16 weeks' gestation until delivery in Osendarp
2000.

Supplementation interventions targeting children

Eight studies included supplementation of macro/micronutrient
targeting children (Begin 2008; Iannotti 2014; Moursi 2003; Oelofse
2003; Radhakrishna 2013; Rahman 2002; Sur 2003; Taneja 2010).
For supplementation, in Iannotti 2014, the LNS provided 108
kcal of energy and other nutrients including vitamin A, vitamin

B12, iron, and zinc. In Begin 2008, maltodextrins (corn syrup

solids), sugar, flavouring agents, whey protein concentrate (WPC)
or BSC, and either a vitamin/mineral supplement or additional
maize flour. In Oelofse 2003, the intervention group received a
micronutrient-fortified complementary food throughout the six-
month period while the control group did not receive any additional
complementary food, but continued their normal diet. In Moursi
2003, the intervention group received a maize/soy-based flour with
an industrial amylase and the control group received a similar
flour without amylase. The mothers in each group were shown
individually on one occasion what amounts of flour and water to
use in order to obtain gruels of similar consistency to the ones they
were used to preparing. In Taneja 2010, in the intervention area,
infants (aged 6 to 11 months) received a daily dose of elemental zinc
10 mg as zinc gluconate, and older (aged 12 to 35 months) children
received a daily dose of 20 mg. At enrolment, all these children
received a dose of vitamin A (104.7 μmol to infants and 209.4 μmol
to older children). The children in the control group did not receive
vitamin A or zinc.

Supplementation duration of children varied; fortified food lasted
seven months in Iannotti 2014; dietary supplements daily for eight
months in Begin 2008; micronutrient-fortified complementary food
throughout the six-month period in Oelofse 2003; four months of
zinc supplementation in Taneja 2010; the distribution of flours with
and without added amylase started at 18 weeks of age, aIer having
made sure that the parents had already spontaneously introduced
complementary foods, and continued for 14 weeks in Moursi 2003;
daily doses (five days a week) from the day of enrolment (usually
within seven days of birth) to the age of one completed year in Sur
2003.

Nutrition education for pregnant women (two studies)

Two studies included nutrition education and a complementary
food recipe demonstration for pregnant women (Akter 2012; Jahan
2014). In Akter 2012, the intervention group received nutrition
education twice in the first month and once per month for the next
two months before delivery and the control group received routine
hospital advice on food intake, immunisation, personal hygiene,
and breastfeeding. In Jahan 2014, women in the intervention group
attended monthly education sessions at the clinic for three months
including the nutritional value of food, the importance of exclusive
breastfeeding, establishing an adequate diet during pregnancy and
lactation, cooking practices for optimum retention of nutrients,
and awareness about food taboos relating to pregnancy and
infant feeding. A demonstration was provided on cooking a highly
nutritious local dish that could be made with a ordable, readily
available ingredients.

Nutrition system strengthening (two studies)

Penny 2005, in the intervention area, promoted the quality
of nutrition services (counselling) in the health facilities and
into existing child-oriented national programmes (immunisation,
monitoring of growth and development, and management of acute
respiratory infections and diarrhoea). Pridmore 2014, created an
enabling environment for nutrition by establishing a multi-sectorial
nutrition working group and by working with stakeholders to
plan, act, and evaluate small-scale inter-sectorial, co-ordinated
interventions.
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Determinants of stunting tackled at individual, household,
community, and country level in selected studies

The logic model presents interventions that tackle the
determinants of stunting at individual, household, community, and
country level (Figure 3). Eight of the selected studies addressed
determinants only at the individual level (pregnant women or
children) (Begin 2008; Iannotti 2008; Moursi 2003; Oelofse 2003;
Osendarp 2000; Rahman 2002; Sur 2003; Taneja 2010). The
following interventions deployed strategies at household level;
Pridmore 2014, and at community level; Akter 2012; Iannotti 2014;
Penny 2005; Pridmore 2014; Radhakrishna 2013, and at regional
and country level (Pridmore 2014), as well as at the individual
level. Additionally, the following studies included a service delivery
component to improve access to and utilisation of the programs:
Akter 2012; Caulfield 1999; Iannotti 2014; Jahan 2014; Penny 2005;
Pridmore 2014; Radhakrishna 2013.

Urban specificity

The logic model (Figure 3) and the Background section presented
di erent approaches that interventions in urban settings might
take to tackle determinants at individual, household, and
community levels. This urban adaptation or specificity includes
three approaches: 1. interventions that aim to change social factors
at a household or community level; 2. interventions undertaking
a community-based initiative using community resources internal
to the slums; and 3. interventions that work to e ect immediate
change in health outcomes (improved access to health care,
improving the quality of schools).

The studies that underwent an adaptation to fit within these three
approaches included the following:

• Caulfield 1999: chose the targeted area for the high compliance
for supplementation in the targeted areas fitting under
approach 3;

• Iannotti 2014: integrated the intervention in a community-based
programme or an existing service delivery centre fitting under
approach 2 and 3;

• Akter 2012: used activities to increase access to health and tackle
socioeconomic determinants meeting approach 1 and 3;

• Jahan 2014: tackled socioeconomic determinants meeting
approach 1;

• Pridmore 2014: the interventions aimed to tackle urban specific
socioeconomic and environmental factors operating at local,
municipality, provincial, and central levels under approach 1, 2,
and 3;

• Penny 2005: facilitated health access in a sustainable way using
approach 3.

Participants

Across all studies, children's ages ranged from birth to 59 months
with a mean of 11.4 months. Seventy three percent of the studies
focused on children less than one year old. Some studies reported
that 33% were newborns (Akter 2012; Caulfield 1999; Iannotti 2008;
Jahan 2014; Radhakrishna 2013). Other studies reported that 27%
were under one year old (Begin 2008; Iannotti 2014; Moursi 2003;
Oelofse 2003). The mean participant sample size was 617 and
ranged from 60 (Oelofse 2003) to 2482 (Taneja 2010).

The nutritional status of participants at baseline di ered. Four
studies focused on healthy children and excluded children with
MAM, SAM, LBW, or with congenital abnormalities (Begin 2008;
Iannotti 2014; Moursi 2003; Oelofse 2003), whereas in the other
three, there were no inclusion criteria based on child nutritional
status (Penny 2005; Pridmore 2014; Taneja 2010). Sur 2003 selected
LBW infants, and in Begin 2008, more than half of the infants and
children in the survey area had anaemia based on previous studies,
but there was no mention whether this was the case for participants
in the sample.

Unit of randomisation

Two studies considered the mother–infant dyad as the unit of
analysis (Iannotti 2008; Jahan 2014), one the health facilities
(Penny 2005), one the household (Pridmore 2014), while the rest
used individual infant/child or the mother as the unit of analysis
(Akter 2012; Begin 2008; Caulfield 1999; Iannotti 2014; Moursi 2003;
Oelofse 2003; Osendarp 2000; Sur 2003; Taneja 2010).

Outcomes

The primary outcome measures were HFA (seven studies; Iannotti
2014; Oelofse 2003; Penny 2005; Pridmore 2014; Radhakrishna
2013; Taneja 2010; Rahman 2002); LBW (four studies; Akter 2012;
Caulfield 1999; Jahan 2014; Osendarp 2000); length in nine studies;
at infants' birth (Caulfield 1999; Osendarp 2000) and others (Begin
2008; Penny 2005; Radhakrishna 2013; Rahman 2002; Sur 2003),
and length velocity or change in length measurement during
specific period (two studies; Iannotti 2008; Moursi 2003). The
outcome data were presented using HFA and length-for-age z-
scores, or prevalence of LBW or MD of length measurement
(velocity) or mean birth length in centimetres or mean birth
weight in kilogram, or a combination of these. The secondary
nutritional outcomes were mainly WFA (six studies; Iannotti 2014;
Oelofse 2003; Penny 2005; Penny 2005; Taneja 2010; Rahman 2002),
WFH (five studies; Moursi 2003; Oelofse 2003; Radhakrishna 2013;
Rahman 2002; Taneja 2010), di erence in weight (one study; Moursi
2003), and MUAC at infants' birth (two studies; Caulfield 1999;
Osendarp 2000). The growth references/standards used for z-score
calculation were based on WHO for three studies, NCHS for the
older studies, or both.

Timing of anthropometric measurements di ered among studies.

• Akter 2012: at the time of the infant's birth and for the mothers
at 6 to 9 months of pregnancy.

• Begin 2008: monthly anthropometrics but outcomes reported
on in the paper: at baseline (6 to 7 months) and 2, 4, and 6
months post baseline for growth outcomes.

• Caulfield 1999: at baseline, 7 and 8 months' gestation, and birth.

• Iannotti 2008; at birth and monthly from month 1 to month 12.

• Iannotti 2014: 6-monthly visits for participants recruited
between 6 and 11 months plus a follow-up 6 months aIer the
end of the study.

• Jahan 2014: on a monthly basis from months 6 to 9 of pregnancy,
birth and 1-month postpartum.

• Moursi 2003: every 7th day.

• Oelofse 2003: 10, 16, 24, and 32 weeks of age grouped in 10 to 15,
16 to 23, 24 to 31, and 16 to 31 weeks of age.

• Osendarp 2000: at baseline, 7 months' gestation and monthly
until 8 months' gestation, and at birth within 72 hours of birth.
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• Penny 2005: at birth, 3, 6, 9, 12, 15, and 18 months.

• Pridmore 2014: two times in July 2011 and in June 2013.

• Sur 2003: monthly for one year.

• Taneja 2010: at birth or up to seven days aIer birth.

The secondary outcomes were all health related, diarrhoea and
morbidity. Other non-nutritional outcomes were psychomotor
tests, pregnancy duration, and mother's blood pressure during
gestation.

Excluded studies

We excluded 13 studies because of the age limit (children in the
sample were older than 60 months; Agustina 2013; Mitter 2012;
Tomlinson 2016); because the review primary outcomes were not

included (E endy 2015; Iannotti 2013); because the study was
in an urban area but not necessarily in a slum or poor urban
area (Akeredolu 2014; Kæstel 2005; Kikafunda 1998); because the
studies were cross-sectional without an intervention (Krebs 2011;
Semba 2011); because the studies were non-randomised with only
one intervention site (Choudhury 2016; Poudel 2004; Saran 2002);
or because the findings were not disaggregated for urban areas
(Soofi 2013). For further details, see the Characteristics of excluded
studies table.

Risk of bias in included studies

See the 'Risk of bias' tables included in the Characteristics of
included studies table for an assessment of the risk of bias for each
included trial and Figure 5 and Figure 6 for an overall summary of
the risk of bias of all included trials.

 

Figure 5.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Figure 6.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 6.   (Continued)

 
None of the studies was assessed of overall low risk of bias
according to our pre-established criteria. Four trials were of overall
moderate risk of bias (Osendarp 2000; Radhakrishna 2013; Sur
2003; Taneja 2010), while all the other included studies were of high
risk of bias.

In Table 5, we presented the overall risk of bias of the evidence for
each study.

Sequence generation (selection bias)

We assessed 10 trials at low risk of selection bias (Akter 2012;
Begin 2008; Iannotti 2014; Jahan 2014; Osendarp 2000; Penny 2005;
Radhakrishna 2013; Rahman 2002; Sur 2003; Taneja 2010). Four
studies did not provide su icient information to evaluate the risk
and were rated at unclear of selection bias (Caulfield 1999; Iannotti
2008; Moursi 2003; Oelofse 2003), and one study was at high risk of
selection bias as there was no randomisation (Pridmore 2014).

Allocation

We assessed six trials as having adequate methods for concealing
the allocation sequence before and until assignment (Caulfield
1999; Iannotti 2014; Osendarp 2000; Radhakrishna 2013; Rahman
2002; Sur 2003). Five studies were assessed as high risk of bias as
allocation concealment was not done (Akter 2012), the education
intervention could not be concealed (Jahan 2014), no information
was provided (Moursi 2003), there was no mention of concealing
the participants to the group they were allocated to (Oelofse 2003),
or not done (Pridmore 2014). In four studies, the risk was unclear,
because the information provided was insu icient (Begin 2008;
Iannotti 2008; Penny 2005; Taneja 2010).

Blinding

Risk of blinding of participants and personnel was low in eight
studies (Begin 2008; Caulfield 1999; Osendarp 2000; Penny 2005;
Radhakrishna 2013; Rahman 2002; Sur 2003; Taneja 2010). This
assessment was high in six studies: Akter 2012 because it was
not possible to blind the providers of the intervention; there
was insu icient information supplied to allow judgement on this
outcome (Iannotti 2014; Moursi 2003; Oelofse 2003); because it was
an education intervention it was not possible to blind the providers

of the intervention (Jahan 2014); blinding was not undertaken in
Pridmore 2014. Risk of blinding of participants and personnel was
unclear in Iannotti 2008.

Detection bias was low in six studies (Begin 2008; Osendarp 2000;
Penny 2005; Radhakrishna 2013; Sur 2003; Taneja 2010). Risk of
detection bias was high in five studies; in Akter 2012, due to
the nature of the intervention; in Iannotti 2014, because it was
not possible to fully blind allocation; in Jahan 2014, there was
no mention in the paper that the outcome was blinded during
assessment and it would have been di icult to do this given that
this was an education intervention; and Moursi 2003 and Oelofse
2003 provided no information. Four studies were at unclear risk
of detection bias (Caulfield 1999; Iannotti 2008; Pridmore 2014;
Rahman 2002).

Incomplete outcome data

Five studies were at low risk of attrition bias either because there
was no loss to follow-up (Sur 2003), or because there were similar
rates of loss to follow-up in the control and intervention groups
(Moursi 2003; Osendarp 2000; Penny 2005; Sur 2003; Taneja 2010).
It was unclear in seven studies as there was no analysis of attrition
e ect (Akter 2012; Begin 2008; Caulfield 1999; Iannotti 2008;
Rahman 2002), not enough information about the participants
that leI the study (Akter 2012), or there were no specific analyses
presented to look at a comparison between those who started
the intervention and those who completed, making it impossible
to assess the overall risk of attrition (Radhakrishna 2013). In the
other studies, the risk was high because the loss to follow-up was
high and there was insu icient analysis of the characteristics of the
leavers (Iannotti 2014; Jahan 2014; Oelofse 2003).

Selective reporting

Only one study was at low risk of reporting bias (Radhakrishna
2013). The protocol showed that the primary outcomes identified
in the protocol were reported upon. In 10 studies, there was unclear
risk of selective reporting as we could not assess whether all the
outcomes were reported (Akter 2012; Begin 2008; Caulfield 1999;
Iannotti 2008; Iannotti 2014; Penny 2005; Pridmore 2014; Rahman
2002; Sur 2003; Taneja 2010). In four studies, the risk was high as
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there was insu icient reporting on all of the outcomes (Jahan 2014;
Moursi 2003; Oelofse 2003; Osendarp 2000).

Other potential sources of bias

We assessed two studies at low risk of other bias (Osendarp 2000;
Penny 2005); six studies at unclear risk of other bias (Caulfield 1999;
Iannotti 2008; Radhakrishna 2013; Rahman 2002; Sur 2003; Taneja
2010); and seven studies at high risk of other bias (Akter 2012;
Begin 2008; Iannotti 2014; Jahan 2014; Moursi 2003; Oelofse 2003;
Pridmore 2014), due to reasons highlighted in the Characteristics of
included studies table.

Similarity of outcome measures at baseline

Twelve studies assessed children or maternal outcomes at baseline
with no di erences or small di erences, hence the risk of bias
for this domain was low (Akter 2012; Begin 2008; Caulfield 1999;
Iannotti 2008; Iannotti 2014; Jahan 2014; Osendarp 2000; Penny
2005; Radhakrishna 2013; Rahman 2002; Sur 2003; Taneja 2010).
The risk for two studies was unclear as there was insu icient
information (Moursi 2003; Oelofse 2003). One study was at high risk
as neither the design nor the analysis controlled for selection bias
(Pridmore 2014).

Similarity of baseline characteristics

Eleven studies assessed children or maternal characteristics at
baseline with no di erences or small di erences, hence the risk
of bias for this domain was low (Akter 2012; Begin 2008; Caulfield
1999; Iannotti 2008; Iannotti 2014; Jahan 2014; Osendarp 2000;
Penny 2005; Radhakrishna 2013; Rahman 2002; Sur 2003; Taneja
2010). The risk was unclear for two studies as there was insu icient
information for assessment (Moursi 2003; Oelofse 2003). One study
was at high risk as there were no data and the authors reported that
at baseline the two areas were quite di erent socioeconomically
and in other characteristics (Pridmore 2014). One study was at
high risk as there were some di erences on baseline characteristics
in the control group compared to the intervention group (Penny
2005).

Protection against contamination

In 11 studies, it was unlikely that the control group received
the intervention as it was a supplementation intervention with
randomisation of participants (Begin 2008; Caulfield 1999; Iannotti
2008; Iannotti 2014; Oelofse 2003; Osendarp 2000; Penny 2005;
Radhakrishna 2013; Rahman 2002; Sur 2003; Taneja 2010). In two
studies, the risk was unclear as there was insu icient information
for assessment (Moursi 2003; Pridmore 2014). In two studies, risk
was high because local investigators were in communication with
participants in both the intervention and control groups (Akter
2012), and it was possible that the control group could have
received information in the second study (Jahan 2014) and cross-
communication was likely.

E;ects of interventions

See: Summary of findings for the main comparison Zinc
supplementation in pregnant women versus supplementation
without zinc or placebo to reduce stunting in children (low
birth weight, length at birth and at 12 months); Summary
of findings 2 Micronutrient or macronutrient supplementation
interventions in children versus no intervention, or placebo to
reduce stunting (height-for-age, length velocity, and length at 12

months); Summary of findings 3 Nutrition education intervention
for pregnant women versus standard care or no intervention,
to reduce stunting in children (low birth weight); Summary of
findings 4 Nutrition systems strengthening interventions targeting
children compared with no intervention or standard care to reduce
stunting (height-for-age, length at 18 months)

See: Summary of findings for the main comparison; Summary of
findings 2; Summary of findings 3; and Summary of findings 4.

We organised the summary results by intervention type and by
primary and secondary outcomes. See the Data and analyses
section for detailed results on the primary and secondary
outcomes.

Zinc supplementation in pregnant women versus
supplementation without zinc or placebo

Three trials, comprised of 3149 pregnant women and 2062
newborns compared birth weight outcomes of supplemented
pregnant women versus control (Caulfield 1999; Iannotti 2008;
Osendarp 2000). Table 6 used visual representations to indicate
reported e ect direction per study and per primary and secondary
outcomes. Meta-analysis were conducted for RCTs only.

Table 6. Summary of e;ect direction for nutritional and
non-nutritional outcomes from included studies for maternal
interventions
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Author year, design Overall risk of bias Height HFA LBW MUAC Weight WFA WFH Diarrhoea

Caulfield 1999, RCT High = NR = = NR NR NR NR

Iannotti 2008, RCT High = = NR ++ ++ NR NR =

Osendarp 2000, RCT Moderate = NR = = NR NR NR NR

Effect direction: ++: positive health impact; –: negative health impact; =: unclear effect (a non-statistically significant effect was interpreted as unclear effect).

HFA: height-for-age; LBW: low birth weight; MUAC: mid-upper-arm circumference; NR: not reported; RCT: randomised controlled trial; WFA: weight-for-age; WFH: weight-for-
height.

 

C
o
ch
ra
n
e

L
ib
ra
ry

T
ru
ste
d
 e
v
id
e
n
ce
.

In
fo
rm
e
d
 d
e
cisio

n
s.

B
e
tte
r h
e
a
lth
.

  

C
o
ch
ra
n
e D

a
ta
b
a
se o

f S
ystem

a
tic R

e
vie

w
s



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Primary outcomes

Height or height-for-age

Meta-analysis

Meta-analysis conducted on data from the two RCTs including
pregnant women identified no evidence of an e ect of

supplementation in pregnant women on newborn length (MD –0.13
cm, 95% CI –0.36 to 0.10; I2 = 0%; studies = 2; participants = 1337;
moderate-certainty evidence; Analysis 1.1; Figure 7; Summary of
findings for the main comparison; Caulfield 1999; Osendarp 2000).

 

Figure 7.   Forest plot of comparison: 1. Zinc supplementation in pregnant women versus supplementation without
zinc or placebo, outcome: 1.1 Length [cm].

 
Narrative synthesis

In Iannotti 2008, change in mean length from birth to 12 months for
the zinc group versus control group showed a negative di erence
in the first 5 and 11 months. The MDs in length were –0.12
cm at birth (262 infants in zinc group, 260 infants in control
group) and +0.16 cm at 12 months (115 infants in zinc group, 122
infants in control group). In regression modelling for longitudinal
analysis in the original study, there was no statistically significant
treatment di erences in length aIer adjustment for covariates
(infant and maternal biological factors, age, socioeconomic and
environmental conditions, and infant morbidities and diet) and
showed an unclear e ect of the intervention on length at 12 months

(MD 0.13, SD 0.16; P = 0.403; low-certainty evidence; Summary of
findings for the main comparison).

Low birth weight

Meta-analysis

Meta-analysis conducted only on data from the two RCTs
including pregnant women identified no evidence of an e ect
of supplementation in pregnant women on newborn LBW
(continuous variable) (MD –36.13 g, 95% CI –83.61 to 11.35;
I2 = 0%; studies = 2; participants = 1367; moderate-certainty
evidence; Analysis 1.2; Figure 8; Summary of findings for the main
comparison; Caulfield 1999; Osendarp 2000).

 

Figure 8.   Forest plot of comparison: 1. Zinc supplementation in pregnant women versus supplementation without
zinc or placebo, outcome: 1.2 Low birth weight [g].

 
Secondary outcomes

Weight

Narrative synthesis

The results from Iannotti 2008 concluded that infants born to
mothers antenatally supplemented with zinc had significantly (P <
0.05) larger mean bodyweight starting in month 4 and continuing
to month 12. In longitudinal regression modelling, antenatal zinc
was associated with greater weight at 12 months (by 0.58 kg,
SD 0.12; P < 0.001), aIer adjustment for a range of covariates

(infant and maternal biological factors, age, socioeconomic and
environmental conditions, and infant morbidities and diet).

Mid-upper-arm circumference

Meta-analysis

Meta-analysis conducted on data from the two RCTs including
pregnant women identified no evidence of an e ect of
supplementation on children's MUAC (MD 0.01 mm, 95% CI –0.13 to
0.14; I2 = 37%; studies = 2; participants = 1264; Analysis 1.3; Figure
9; Caulfield 1999; Osendarp 2000).
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Figure 9.   Forest plot of comparison: 1. Zinc supplementation in pregnant women versus supplementation without
zinc or placebo, outcome: 1.3 Mid-upper arm circumference [mm].

 
Narrative synthesis

The results from Iannotti 2008 concluded that infants born
to mothers antenatally supplemented with zinc did not have
significantly larger MUAC in month 12. In longitudinal regression
modelling, antenatal zinc was not associated with greater MUAC
at 12 months (0.09 cm, SD 0.09; P = 0.294), aIer adjustment
for a range of covariates (infant and maternal biological factors,
age, socioeconomic and environmental conditions, and infant
morbidities and diet.

Other secondary outcomes

Diarrhoea

Narrative synthesis

In Iannotti 2008, there was no statistically significant di erence in
the prevalence of diarrhoea by treatment group.

Micronutrient or macronutrient supplementation in children
versus no intervention or placebo

Eight studies, including 4598 infants and children, compared the
length or HFA of children receiving supplementation versus no
supplementation or no intervention (Begin 2008; Iannotti 2014;
Moursi 2003; Oelofse 2003; Radhakrishna 2013; Rahman 2002; Sur
2003; Taneja 2010). Table 7 used visual representations to indicate
reported e ect direction per study and per primary and secondary
outcomes.

Table 7. Summary of e;ect direction for nutritional
and non-nutritional outcomes from included studies for
supplementation in children intervention
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Author year, design Overall risk of bias HeightHFA MUAC WeightWFA WFHDiar-
rhoea

Feeding prac-
tices

dietary in-
take

Rate of
ill days

Incidence
of dis-
eases

Skin-
folds

Begin 2008, RCT High = NR = NR NR NR = NR NR NR NR

Iannotti 2014, RCT High NR = NR NR = NR NR NR NR NR NR

Moursi 2003, RCT High ++ NR NR NR = = NR = = = NR

Oelofse 2003, RCT High NR = NR NR = = NR NR NR NR NR

Radhakrishna 2013, RCT Moderate = = NR = = = NR NR NR NR ++

Rahman 2002, RCT High = = NR = = = NR NR NR NR NR

Sur 2003, RCT Moderate ++ NR NR NR +
+

NR ++ NR NR NR NR

Taneja 2010, RCT Moderate NR = NR NR = = = NR NR NR NR

Effect direction: ++: positive health impact; –: negative health impact; =: unclear effect (a non-statistically significant effect was interpreted as unclear effect).

HFA: height-for-age; MUAC: mid-upper-arm circumference; NR: not reported; RCT: randomised controlled trial; WFA: weight-for-age; WFH: weight-for-height.
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Primary outcomes

Height or height-for-age

Meta-analysis

Meta-analysis conducted on data from the three RCTs including
infants and children aged under 60 months identified no evidence

of an e ect of supplementation on LFA/HFA (MD –0.02 z-score, 95%
CI –0.06 to 0.02; I2 = 0%; studies = 3; participants = 2601; low-
certainty evidence; Analysis 2.1; Figure 10; Summary of findings 2;
Iannotti 2014; Oelofse 2003; Taneja 2010).

 

Figure 10.   Forest plot of comparison: 2. Micronutrient or macronutrient supplementation in children versus no
intervention or placebo, outcome: 2.1 Length-for-age or height-for-age.

 
Narrative synthesis

In Sur 2003, there was evidence of an e ect of zinc supplementation
during pregnancy in infants on length with low-certainty evidence
(Summary of findings 2), but only at age 12 months (MD 2.3 cm; 100
infants) and not at months 1 to 11. This was calculated based on the
length at birth (supplemented: 46.4 cm, control: 46.4 cm) plus the
di erence in length gain to 12 months (supplemented: +23.7 cm,
control: +21.4 cm).

In Moursi 2003, there was evidence of an e ect of consumption
of amylase-containing gruels on the length velocity of Congolese
infants with very low-certainty evidence (Summary of findings 2);
the di erence in length velocity (at 16 to 31 months) intervention
versus control was +0.22 cm per month (P = 0.04) adjusted for
growth that preceded the specified time interval and morbidity
during the same time interval.

In Begin 2008, there was no significant di erence by treatment
group in the mean change in final length aIer eight months'
supplementation controlling for initial anthropometric status, sex,
and age at the beginning of supplementation with low-certainty
evidence (Summary of findings 2).

In Rahman 2002, there was an unclear e ect on HFA z-score and
length at six months with low-certainty evidence (Summary of
findings 2). Gains in length during the follow-up period were not
significantly di erent among the four groups.

In Radhakrishna 2013, there was an unclear e ect on the
prevalence of HFA at 18 and 24 months and in length in
the intervention versus control group with moderate-certainty
evidence (Summary of findings 2). The gain in length from 6 to 18
months was 12.4 cm in the intervention group versus 12.6 cm in the
control group.

Secondary outcomes

Weight or weight-for-age

Meta-analysis

Meta-analysis conducted on data from four RCTs including children
aged less than 60 months identified no evidence of an e ect of
micronutrient supplementation in children on WFA (MD 0.04 z-
score, 95% CI –0.01 to 0.10; I2 = 15%; studies = 4; participants = 2646;
Analysis 2.2; Figure 11; Iannotti 2014; Moursi 2003; Oelofse 2003;
Taneja 2010).

 

Figure 11.   Forest plot of comparison: 2. Micronutrient or macronutrient supplementation in children versus no
intervention or placebo, outcome: 2.2 WFA.

 
Narrative synthesis

Sur 2003 was not included in the meta-analysis because the
children were selected with LBW while in the four other RCTs
they were not. The findings in Sur 2003 showed an e ect of
supplementation on LBW infants WFA z-score but this was only

significant at one year of age (supplemented –1.45, SD 0.95 versus
control –2.17, SD 0.90; participants = 100).

In Rahman 2002, there was an unclear e ect on WFA z-score and
weight at six months. Gains in weight during follow-up period were
not significantly di erent among the four groups.

Nutritional interventions for preventing stunting in children (birth to 59 months) living in urban slums in low- and middle-income
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In Radhakrishna 2013, there was no di erence in weight gain and
in the distribution of underweight between the zinc and placebo
groups at 18, 21, and 24 months.

Weight-for-height

Meta-analysis

Meta-analysis conducted on data from three RCTs including
children aged under five years identified no evidence of an e ect of
supplementation in children on WFH (MD 0.04 z-score, 95% CI –0.01
to 0.09; I2 = 46%; studies = 3; participants = 2331; Analysis 2.3; Figure
12; Moursi 2003; Oelofse 2003; Taneja 2010).

 

Figure 12.   Forest plot of comparison: 2. Micronutrient or macronutrient supplementation in children versus no
intervention or placebo, outcome: 2.3 WFH.

 
Narrative synthesis

In Rahman 2002, there was an unclear e ect on WFH z-score.

In Radhakrishna 2013, there was an unclear e ect on the
prevalence of WFH at 18, 21, and 24 months in intervention versus
control group.

Mid-upper arm circumference

Narrative synthesis

In Begin 2008, there was no change in MUAC in the di erent groups
during the supplementation period.

Skinfolds

Narrative synthesis

In Radhakrishna 2013, skinfold thicknesses showed a significant
increase in subscapular skinfold (SSF) and triceps skinfold (TSF) at
18, 21, and 24 months when compared to baseline. At 18 and 21
months of age, the SSF was significantly higher in the intervention
group (mean 0.331 cm, 95% CI 0.049 to 0.613) compared to the
control group (mean 0.318 cm, 95% CI 0.025 to 0.611). Similarly,
at 21 and 24 months, the TSF was significantly higher in the
intervention group (mean 0.425 cm, 95% CI 0.095 to 0.755)
compared to placebo group (mean 0.389 cm, 95% CI 0.047 to 0.731).

Other secondary outcomes

Infant and young children practices and dietary intake

Narrative synthesis

In Moursi 2003, breastfeeding prevalence at 24 weeks was not
statistically di erent between groups (100% in the intervention
group and 92% in the control group). Comparisons for
breastfeeding frequency and duration, and dietary intake between
the groups at 24 weeks of age showed no statistically significant
di erences.

Morbidity, diarrhoea

Narrative synthesis

In Begin 2008, the mean prevalence of diarrhoea (ranged
from 10.4% to 13.5%) did not di er significantly by treatment
group, either before or aIer controlling for sex, age at
initiation of supplementation, initial diarrhoea rates during the
presupplementation observation period, breastfeeding practices,
maternal characteristics, initial plasma zinc and serum ferritin
concentrations, and socioeconomic variables. In Moursi 2003, there
was also no significant di erence in the percentage of days ill and
the incidence of diseases between the intervention and control
groups during all time intervals with the exception of respiratory
illness between 16 and 23 weeks of age and 16 to 31 weeks of
age for which the percentage of days ill with cough or rhinitis and
their incidence were significantly higher in the intervention group.
Taneja 2010 did not report on the impact of the intervention on
diarrhoea incidence. In Sur 2003, the infants in the supplemented
group had 66 diarrhoeal episodes giving an incidence of 1.36
episodes per child per year of observation, compared with 89
episodes in the control group with an incidence of 1.93 episodes
per child per year of observation. The di erence was statistically
significant (RR 1.4, 95% CI 1.02 to 2.00; P < 0.03), showing a
percentage reduction of 29%.

Education for pregnant women versus standard care or no
intervention

Two studies including 415 pregnant women and newborns
compared the birth weight outcomes aIer nutritional education
versus a control group (Akter 2012; Jahan 2014). Table 8 used visual
representations to indicate reported e ect direction per study and
per primary and secondary outcomes.

Table 8. Summary of e;ect direction for nutritional and non-
nutritional outcomes from included studies for education
intervention

 

Author year, design Overall risk of bias LBW Initiation of breastfeeding
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Akter 2012, RCT High ++ NR

Jahan 2014, RCT High ++ ++

Effect direction: ++: positive health impact, –: negative health impact, =: unclear effect (a non-statistically significant effect was inter-
preted as unclear effect).

LBW: low birth weight; NR: not reported; RCT: randomised controlled trial.

 
Primary outcomes

Low birth weight

Meta-analysis

Meta-analysis conducted using data from the two RCTs including
children aged under five years identified evidence of an e ect

of nutrition education in pregnant women on newborn LBW
(continuous variable) (MD 478.44 g, 95% CI 423.55 to 533.32; I2 = 0%;
studies = 2; participants = 415; low-certainty evidence; Analysis 3.1;
Figure 13; Summary of findings 3; Akter 2012; Jahan 2014).

 

Figure 13.   Forest plot of comparison: 3. Nutrition education for pregnant women versus standard care or no
intervention, outcome: 3.1 LBW (g).

 
Other secondary outcomes

Narrative synthesis

In Jahan 2014, the intervention had an impact on the rate of
initiation of breastfeeding within one hour of 52% higher favouring
the intervention group (86.0% in the intervention group versus
56.7% in the control group; P < 0.001).

System strengthening

Two studies including infants and children compared the length or
HFA of children receiving nutrition support (raising the profile of

nutrition in the health facilities for Penny 2005, and intersectorial
actions to change the social determinants of malnutrition in
Pridmore 2014 (1809 infants including 810 infants in 2011 and 999
infants in 2013) versus no intervention. In Penny 2005, nutritional
education started from the infant's birth (377 newborns). Table 9
used visual representations to indicate reported e ect direction per
study and per primary and secondary outcomes.

Table 9. Summary of e;ect direction on nutritional and
non-nutritional outcomes from included studies for system
strengthening intervention

 

Authors year, design Overall risk of
bias

Height HFA WFA WFH

Penny 2005, cluster RCT High ++ ++ = =

Pridmore 2014, non-randomised controlled trial (control
group before-after and case-control)

High NR ++ NR NR

Effect direction: ++: positive health impact; –: negative health impact; =: unclear effect (a non-statistically significant effect was inter-
preted as unclear effect).

HFA: height-for-age; NR: not reported; RCT: randomised controlled trial; WFA: weight-for-age; WFH: weight-for-height.

 

Nutritional interventions for preventing stunting in children (birth to 59 months) living in urban slums in low- and middle-income
countries (LMIC) (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

42



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Primary outcomes

Height or height-for-age

Narrative synthesis

In Pridmore 2014, there was a decrease in the mean HFA between
the end of the intervention compared to the start in both
intervention and control group with very low certainty of evidence
(Summary of findings 4). But the findings showed that the decrease
was more important in the control group and that the nutrition
support intervention did not influence HFA at the end of the
intervention (female HFA mean z-score intervention –1.41, SD 1.28,
256 infants versus control –1.28, SD 1.31, 255 infants). The findings
of Pridmore 2014 suggested that boys benefited more from the
interventions than girls (a decrease of 6.1 percentage points in the
male intervention group versus an increase of 1.3% percentage
points in the female intervention group). Comparisons with the
control group suggested that other factors were at play such
as negative changes in employment, food security, income, and
population change as both male and female groups registered a
decrease in stunting (–7.2 percentage points for male and –11.4
percentage points for female). These might have impacted more
the intervention group compared with the control group.

In Penny 2005, there was a small e ect on LFA at 18 months
(unadjusted MD in z-score: 0.386, 95% CI 0.209 to 0.562; participants
= 377; P < 0.0001; adjusted for SES, hygiene score, and birth weight
variables MD in z-score: 0.272, 95% CI 0.099 to 0.445; P = 0.002;
low-certainty evidence; Summary of findings 4). While in Penny
2005, there was an impact on HFA with low-certainty evidence
(Summary of findings 4), it was important to note that the MD in
length was small (at 18 months: mean length: 79.36 cm, SD 2.74
in the intervention group versus 78.29 cm, SD 2.66 in the control
group; MD 1.07 cm). While statistically significant, there may not
have been any practical clinical e ect. Moreover, in Penny 2005,
both intervention and control groups continued to decline in LFA z-
score through 18 months of age.

In Penny 2005, there was an e ect in length at 18 months
(unadjusted MD: 1.068 cm, 95% CI 0.488 to 1.648; P < 0.0003;
adjusted di erence MD: 0.714, 95% CI 0.146 to 1.282; P = 0.014
adjusted for SES hygiene score, and birth weight variables) with
moderate-certainty evidence (Summary of findings 4).

Secondary outcomes

Weight-for-age

Narrative synthesis

In Penny 2005, there was an e ect of the nutrition support
intervention on infant's and children's underweight status at 18
months (unadjusted MD z-score 0.285, 95% CI 0.099 to 0.471;
participants = 377; P = 0.003; adjusted MD z-score 0.194, 95% 0.008
to 0.38; P = 0.041 aIer adjustment for SES, hygiene score, and birth
weight variables and aIer application of the random-e ects model
in recognition of the cluster design).

Weight-for-height

Narrative synthesis

In Penny 2005, there was an unclear e ect of the nutrition support
intervention on infant's and children's wasting status at 18 months
(unadjusted MD z-score 0.091, 95% CI –0.089 to 0.271; participants
= 377; P = 0.319; adjusted MD z-score 0.048, 95% CI –0.139 to

0.237; P = 0.609 aIer adjustment for SES, hygiene score, and birth
weight variables and aIer application of the random-e ects model
in recognition of the cluster design).

Subgroup analyses

We were unable to conduct the subgroup analyses for the following
reasons.

• For the age of the children (younger or older than 24 months):
there were insu icient studies sharing the same characteristics.

• For nutritional status at baseline (stunting or not): there was only
one study which included children with LBW at baseline (Sur
2003).

• For the location (Asia, Africa, Latin America): there were
insu icient studies sharing the same characteristics.

• For duration of the intervention (less than or more than 12
months): there were insu icient studies sharing the same
characteristics.

• For the intervention component (nutrition counselling,
fortification, etc.): this was done as the main analysis.

• For intervention design (single, combined): all studies reported
nutritional intervention only.

• For the source of funding: there was only one study reporting on
funding and source of funding.

We intended to add a subgroup analysis of the interventions
tackling factors at individual, household, and community level
versus the interventions tackling factors at the individual level
only. We were unable to conduct this due to the insu icient
number of studies reporting on the same outcomes. Likewise, for
interventions that took an urban approach, only one subgroup
analysis was possible with Akter 2012 and Jahan 2014 (Summary of
findings 3). All the other interventions which were adapted to the
urban context could not be grouped to perform a subgroup analysis
due to the di erence in outcomes reported.

Sensitivity analysis

The sensitivity analysis to examine the e ects of removing studies
with overall high risk of bias from the meta-analyses (Akter
2012; Caulfield 1999; Iannotti 2014; Jahan 2014; Moursi 2003;
Oelofse 2003) resulted in only one study for zinc supplementation
in pregnant women versus supplementation without zinc or
placebo and only one study for micronutrient or macronutrient
supplementation in children versus no intervention or placebo. In
both case, there were similar findings on e ect by excluding studies
at high risk of bias.

We were unable to conduct the planned comparative analysis to
test for sensitivity of the results of the review for the following
reasons.

• No studies were included with abstract only.

• No studies including preschool aged and over five years old
children were included.

• No studies were excluded due to potentially confounding
cointerventions.

• Funding source information was provided for only one study.

Nutritional interventions for preventing stunting in children (birth to 59 months) living in urban slums in low- and middle-income
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Equity

We were unable to assess equity adequately as only one of the
studies provided results disaggregated by the PROGRESS variables
(Pridmore 2014). As all studies were conducted in poor urban
areas or slums, the target population fall in the low SES class.
Nevertheless, as each country and slum setting was very di erent,
and there was insu icient information to characterise further the
population studied, equity was impossible to assess.

D I S C U S S I O N

Summary of main results

Our systematic review included 15 studies conducted in LMIC, of
which 14 were RCTs. The interventions took place in impoverished
shantytowns, informal settlements, communities with low SES,
exposed to flooding, and with poor access to sanitation. Half of
the sites were in recognised slum settings and the other half in
poor urban or periurban areas. The study locations were mainly
Peru, Bangladesh, and India. These studies included nutrition
outcome data for 9261 infants and children, and 3664 pregnant
women. Seventy three percent of the studies included infants less
than one year old which means that the evidence was limited to
address issues of the whole target population. The interventions
included; zinc supplementation in pregnant women (three studies),
micronutrient or macronutrient supplementation in children (eight
studies), nutrition education for pregnant women (two studies),
and nutrition systems strengthening targeting children (two
studies).

There were no interventions in which unprepared foods were just
given to mothers or prepared meals supplied.

Six interventions out of the 15 employed an urban approach
as depicted in Figure 3 aiming to: to change social factors at
a household or community level; undertake community-based
initiative using community resources internal to the slums;
and work to e ect immediate change in health outcomes
(improved access to health care, improving the quality of
schools). Eight studies tackled determinants of malnutrition
at the individual level only while the other seven studies
used approaches that targeted household, community, and for
some 'service delivery' to increase access to health services via
systems strengthening. The intervention duration (which was
not necessarily the supplementation duration) was short (on
average 1.2 years) with 53% of the interventions delivered at the
participants' homes by investigators, trainers, or field workers,
and the others using a mix of deliveries at health facilities during
antenatal visits, daycare centres, home, and hospital.

Eleven studies had overall high risk of bias and only four trials
had moderate risk of bias. Overall, the evidence was complex to
report with a wide range of outcome measures. Consequently,
we reported only eight study findings in meta-analyses and seven
in a narrative form. The certainty of evidence was very low
to moderate. Primary outcomes included LBW; length at birth,
at 12 and 18 months; HFA; and growth velocity. Findings on
zinc supplementation interventions in pregnant women showed
no e ect on LBW and length with low- to moderate-certainty
evidence (Summary of findings for the main comparison). Findings
on micronutrient or macronutrient supplementation in children
showed inconclusive results on HFA and length with very low-

to moderate-certainty evidence (Summary of findings 2). Findings
on nutrition education for pregnant women interventions showed
a positive impact on LBW at infant's birth with low-certainty
evidence (Summary of findings 3). Findings on nutrition system
strengthening were demonstrative of inconclusive results on HFA
with very low- to low-certainty evidence and a positive influence on
length at 18 months (based on only one study) with low-certainty
evidence (Summary of findings 4). Secondary outcomes included
WFA, WFH, weight, and MUAC. Findings on zinc supplementation
interventions in pregnant women showed a positive e ect on
weight (one study) and no evidence of an e ect on MUAC. Findings
on micronutrient or macronutrient supplementation in children
showed inconclusive results on WFA, and no evidence of an e ect
on WFH and MUAC. Findings on nutrition systems strengthening
were demonstrative of a positive impact on WFA and no evidence
of an e ect on WFH at 18 months (based on only one study). A
key limitation of conclusions on secondary outcomes was that
studies reporting these outcomes were excluded when primary
outcomes were not included. Subgroup and equity analysis
were not performed due to the lack of studies sharing similar
methods and outcomes, and lack of disaggregated data related to
PROGRESS. Sensitivity analysis was only performed to assess the
impact of removing the six studies with high risk of bias and showed
similar findings. No study reported any adverse e ects.

Overall completeness and applicability of evidence

Slums and poor urban areas are known to be complex settings
in which to conduct research and interventions due to a range of
factors, including the population's mobility; the informal nature
of the slums, which are oIen characterised by lack of basic
and social services; temporary nature of housing structures; and
exposure to floods. It is possible that these factors have mediated
negatively the impact of the interventions on children's stunting.
The complexity of the urban environment needs to be recognised
when designing interventions aimed at improving infant and child
nutrition in slums. For example, if important challenges such as
access (physical, social, and security) to the programme centre are
taken into account at the design phase, interventions might o er
more convincing impact. The urban environment was mostly not
taken account of in the design stage of the studies reviewed, which
is likely one component of the unsuccessful interventions in the
slum environment (Lilford 2017; SPHERE 2017). The fact that the
setting was a poor urban one was only taken into account, in part,
in the design of the Akter 2012 and Jahan 2014 studies, which
used community clinics and provided low-cost solutions. Iannotti
2014 recommended a community-based rally post as locations
temporarily established in the communities. In other studies, such
as in Penny 2005, food insecurity and well-functioning facilities
were limiting factors for the intervention.

All of the nutritional intervention types included in this review
have the potential to decrease stunting and previous evidence
demonstrated the impact of maternal supplementation, macro/
micronutrient supplementation in children, nutrition education,
and support and counselling on nutritional outcomes in children
(Bhutta 2008; Bhutta 2013; De-Regil 2012; Haider 2017; Hossain
2017; Lassi 2013; Mori 2012; Sguassero 2012), but not specifically
in poor urban environments. The adaptation or the absence
of adaptation that the included interventions underwent before
being implemented in the poor urban setting, and their resulting
approaches, plus the challenges faced in a poor urban environment
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are therefore key for designing successful interventions to improve
infant and child nutrition in slums. The urban SPHERE guidance
on using the Sphere Standards in urban settings help in taking
into account the urban complexity in programming interventions
(SPHERE 2017). These urban guidelines aim to fill a gap in current
guidance on how to implement humanitarian standards in urban
contexts and will complement the existing SPHERE guidelines (not
specific to urban areas) which are a set of minimum standards
in the core areas of humanitarian assistance. Thus, in presenting
the completeness and the applicability of evidence reviewed
here, the authors extracted key elements in SPHERE that were
recommended for urban customisation and commented on their
presence or absence for interventions assessed successful.

Overall, there was evidence suggesting that the interventions
could not improve HFA. The small positive e ect for length
of infants and young children from nutrition promotion and
micro/macronutrient supplementation interventions in poor urban
settings was tempered by the negative findings for HFA z-scores,
which is a more robust standardised measured by both gender
and age. The limited evidence gathered demonstrated that the
interventions targeting pregnant women had the potential to
improve infants' birth weight but not length at birth. For LBW,
the interventions that had an impact were nutrition education
versus standard care or no intervention in Akter 2012 and Jahan
2014 with moderate-certainty evidence. Both interventions used a
printed manual in addition to any nutrient supplementation. The
manual included information on food security, caring practices
and disease control, pregnancy-related personal hygiene, the need
for increased food intake, early initiation of breastfeeding, and
exclusive breastfeeding. Nutrition education in both interventions
was conducted in the outpatient areas of clinics for one hour
over a three-month period. In addition to advice and counselling
provided covering nutrition-specific and -sensitive topics, there
was a practical demonstration of an optimal nutritional value
fortified food made for the mothers (in addition to their normal
diet) with locally available foods. The costs of the fortified foods
were low (about 3% of family income in Jahan 2014). These
interventions had a positive impact on reduction of LBW, which is
key to stop the intergenerational cycle of malnutrition.

The studies by Akter 2012 and Jahan 2014 included messages
about the preparation of appropriate low-cost complementary
food. Penny 2005 aimed to raise the profile of nutrition into
existing child-oriented national programmes in health facilities and
was integrated into existing national programmes. Additionally,
Penny 2005 included training of health sta  and a scheme of
accreditation measured the health service compliance. Even so,
in both control and intervention groups HFA z-score continued to
decline. This casts doubt on the long-term e ectiveness of the
intervention. One of the success factors in these studies might
be that some of the recommendations required only a very small
monetary contribution by mothers. An RCT currently underway by
Kimani-Murage 2013, which hopes to extend the impact of similar
interventions by using a community-based approach, will be able
to add to these findings. This RCT is following the growth of infants
from birth to one year of age and hopes to demonstrate whether
the interventions have a long-term positive impact on stunting.

Regarding micro- or macronutrient supplementation
interventions, individual studies did show small e ects, but the
pooled e ect showed no impact on primary outcomes across the

three studies (Iannotti 2014; Moursi 2003; Sur 2003). The modalities
of supplementation (duration, timing, composition, children's age)
varied between interventions and resulted in high heterogeneity
and di iculty in assessing the overall e ect. Supplementation
in control groups may have been beneficial (Iannotti 2008),
decreasing the impact of the intervention and showing the
importance of nutritional deficiencies in poor urban communities.
Taneja 2010 noted that the period of supplementation should be
longer and started with younger children. In the interventions with
small positive e ects, follow-up in the form of home visits (57% of
all of the intervention were delivered at the home of the participant)
or centre visits were done (Iannotti 2014; Moursi 2003; Sur 2003).

The review identified gaps in evidence with limitations in
the number of studies, location, children's ages, approaches
undertaken, follow-up duration, and equity. For the nutrition
counselling interventions targeting pregnant women, and for
nutrition promotion and support interventions targeting infants
and young children, only two studies were included in each with
moderate- and low-certainty evidence. Geographically, most of the
studies were conducted in Peru, Bangladesh, and India suggesting
a gap in the evidence from other regions of the world. In terms of
age, 73% of the studies focused on children less than one year old,
which leaves a gap in the evidence for older children. As the first
1000 days of life (from conception to two years of age) are known
to be critical in determining growth performance, this evidence gap
is crucial.

Most of the interventions were supplementation (60%; Begin 2008;
Caulfield 1999; Iannotti 2008; Iannotti 2014; Moursi 2003; Oelofse
2003; Osendarp 2000; Sur 2003; Taneja 2010), and mono-sectorial
interventions (interventions that are not combined with nutrition-
sensitive interventions). While nutrition education interventions in
pregnant women have the potential to improve birth weight, it
would have been useful to have interventions comparing nutrition
education only with nutrition education and nutrition-sensitive
interventions (e.g. WASH). In Goudet 2017's scoping review on the
interventions tackling malnutrition in urban areas, interventions
combined di erent types of approach. The majority had health/
nutrition promotion in addition to the intervention itself. The
scoping review included more interventions than in the present
review as the nutrition-specific and -sensitive interventions were
included. Pridmore 2014 recommended a holistic approach to
comprehensively address undernutrition with specific attention
due to the susceptibility of slums to economic and other shocks.
For most of the interventions, there was a lack of follow-up. This is
an important consideration for future studies in order to measure
e ect detection, as interventions can have a lag e ect on growth
and time is needed to capture this. We could not assess if the impact
at birth on improved birth weights was sustained and resulted in
higher HFA z-score at age two years because there was no evidence.
Only in Iannotti 2008 and Sur 2003 were nutritional outcomes aIer
one year measured, and Iannotti 2014 and Oelofse 2003, measured
outcomes aIer six months. The other studies made anthropometric
measurements only during the supplementation period itself. This
could be explained by the di iculty of following up a very mobile
population, but is also likely a consequence of the length of time
sponsors were willing to fund such interventions.

There were high losses to follow-up and dropout rates (20%) in
four studies due to the urban nature of the population and its high
mobility (Iannotti 2014; Jahan 2014; Oelofse 2003; Osendarp 2000).
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We were unable to measure equity, which is another gap because
gender, income, and education are crucial determinants that oIen
lead to inequalities in health outcomes. Only one study reported
gender, education, and socioeconomic variables, but they did not
have disaggregated data to enable us to look at inequalities.

Quality of the evidence

We assessed none of the studies to have low overall risk of
bias, four studies had moderate overall risk of bias (Osendarp
2000; Radhakrishna 2013; Sur 2003; Taneja 2010), and the rest
had high overall risk of bias. The overall certainty of evidence
was very low to moderate (Summary of findings for the main
comparison; Summary of findings 2; Summary of findings 3;
Summary of findings 4). We downgraded certainty mainly for high
risk of bias of the studies, indirectness (zinc only supplementation
and geographic limitation), and imprecision (small sample size).
Overall, we had no evidence to suggest that there was publication
bias as studies with no e ect were published and these would likely
be more di icult to publish than studies showing an e ect.

Regarding the impact on LBW, length at birth and at 18 months, and
HFA at 18 months, further research is likely to have an important
impact on our confidence in the estimate of e ect and may change
the estimate. Regarding the other primary outcomes, certainty of
evidence was very low certainty or low. For some studies, such
as HFA change under nutrition systems strengthening, we were
very uncertain about the estimate. It is possible that higher-quality
research will improve confidence in the estimate of e ect. To
better capture the intervention impact in the future, standardised
approaches should be employed in studies to enable repeatability
in the e ect estimate. Furthermore, it would be interesting to
compare how approaches tackling di erent levels of determinants
versus approaches tackling determinants at the individual level
compare in terms of impact as community factors have been proven
to be important determinants in the urban context. Additionally,
it would be useful to compare the impact of interventions using
just a nutritional intervention versus nutritional intervention and
WASH as performed in WASH trials (the WASH trials were conducted
in rural areas and showed limited impact; the same trials should
be conducted to assess whether urban settings change the causal
pathway). There is one large RCT of this type which could contribute
to more evidence (Kimani-Murage 2013).

Potential biases in the review process

In this review, we aimed to meet the highest standards
recommended in the Cochrane Handbook for Systematic Reviews
of Interventions and to minimise bias with review authors
alternatively and independently checking judgement and analyses.
For most studies, protocols were not available thus making bias in
reporting impossible to assess in some cases (Akter 2012; Iannotti
2008). We recognised possible uncertainty from unidentified
studies in the search impact.

Agreements and disagreements with other studies or
reviews

This is the first review to look at the impact of nutritional
interventions on child nutritional status in LMICs in the context
of poor urban settings thus making direct comparison of findings
impossible. Nevertheless comparisons can be drawn with reviews
exploring the impact of nutritional interventions in infants and
young children in poor- and middle-income countries (Bhutta 2008;

Bhutta 2013; De-Regil 2012; Hossain 2017; Lassi 2013; Mori 2012;
Sguassero 2012).

The nutritional interventions included in our review: micronutrient
supplementation in pregnant women, micro- or macronutrient
supplementation in children, nutrition counselling, support, and
health system strengthening have all been assessed as proven
interventions elsewhere, mostly in rural contexts (Bhutta 2013).
In contrast, the studies included in the present review did not
have an impact on most of the primary outcomes, or if the
studies had an impact the certainty of evidence was very low to
moderate, casting doubts on the results. We can hypothesise that
the interventions which did not have an e ect failed to take into
account the complexity of operating in urban settings. Only very
few studies included a specific design to fit the slums or poor
urban settings and even if they did so they did not show impact,
possibly due to poor methods employed. Slums and poor urban
areas are not necessarily homogeneous places and future research
should include variables and methods to allow for disaggregation
of covariates to assess impact according to SES, gender, and other
key determinants of malnutrition.

Two previous reviews of maternal supplementation interventions
with zinc, folic acid, or iron reported only negative results
(Lassi 2013; Mori 2012). Two other reviews found a positive
impact of these supplements on birth weight (Haider 2017; Peña-
Rosas 2015). The Bhutta 2013 review including Lassi 2013, Peña-
Rosas 2015, and an earlier review of Haider 2017, support the
potential replacement of iron–folate supplements in pregnancy
with multiple micronutrient supplements in populations at risk as a
successful intervention to reduce LBW. The evidence gathered here
could sustain the hypothesis that the lack of e ect could be related
to the intervention modality of single nutrient supplementation
versus multiple nutrient supplementation. Maternal multiple
micronutrient supplementation interventions in urban poor
settings should be tested to confirm an e ect on birth weight
and birth length. Previous reviews relating to supplementation in
infants and young children confirm our findings of no e ect on
HFA (De-Regil 2011; Sguassero 2012). The De-Regil 2011 review
found limited evidence that supplementation (home fortification
with micronutrient powder) had no e ect on growth. However, that
review found reduced anaemia and iron deficiency in infants and
young children when compared with no intervention or placebo.
The Sguassero 2012 review also concluded that supplementary
feeding had a negligible impact on child growth but also noted
that the results should be interpreted with caution because the
studies included in the review were clinically diverse. Beyond the
di erences in modalities in the studies presented, one key factor
in urban settings that might prevent improved growth and optimal
absorption of micronutrients is the lack of access to optimal
hygiene, such as inadequate water and sanitation facilities, leading
to diarrhoeal morbidity and environmental enteropathy in infants
and young children, which compromise skeletal growth.

For nutrition education and counselling, the systematic review
of Hossain 2017 on interventions reducing stunting in LMICs
found that such interventions had the potential to reduce
stunting in children. They noted that the successful interventions
included a combination of political commitment, multi-sectorial
collaboration, community engagement, community-based service
delivery platforms, and wider programme coverage and
compliance. While in Bhutta 2013, strategies for breastfeeding
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promotion had a small e ect on stunting. This does not concur with
the evidence gathered in this review as the impact found was only
on birth weight and not on HFA. One reason could be that families
were food insecure and thus knowledge could not translate into
action except if the solution was low cost as demonstrated in Akter
2012 and Jahan 2014.

Other previous reviews have explored other types of intervention
(e.g. health, infrastructure) and their impact on health outcomes
in urban settings (Goudet 2017; Lilford 2017; Turley 2013). In the
Lancet series 'The health of people who live in slums' by Lilford
2017, a systematic overview was conducted of determinants of
health in slum settings and interventions that aim to improve the
health of people who live in slums. One of the key findings of that
review was that health services should be proactive in providing
immunisation and surveillance for childhood malnutrition. In the
Turley 2013 review, the focus was on infrastructural interventions
in slums and their health impact and it found limited evidence of
an impact of slum upgrading on health. None of the interventions
included had another sectorial component and thus we were not
able to carry out subgroup analysis comparing interventions, for
example, nutrition-only interventions and interventions with other
non-nutritional components. We recommend that further research
explore the impact of multi-sectorial approaches on stunting
versus nutrition-only, preferably using methods of trial designed
specifically for urban areas.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

This review is focused on supplemental interventions only, because
our scoping review identified few nutrition-sensitive interventions
in slum environments on which to base a review. This review
provides no evidence that supplemental interventions can increase
height-for-age in urban slums. It also provides extremely limited
evidence, from nutrition promotion targeting pregnant women,
that interventions can decrease low birth weight in poor urban
slum environments.

As noted in Lilford 2017, cost and economy of scale are key
criteria in urban slum settings and as such, community-based
nutrition promotion and counselling from the third trimester of
pregnancy, and nutrition support to health facilities, hold potential
for improved weight at birth at a relatively low cost for the families
and the public health system. There is not enough information
on the cost of nutritional interventions and how these could be
provided systematically to poor urban communities in a way that
would make them successful. Economic data on the intervention
cost, and related costs such as hospitalisation, should be captured
in the future to inform budget decisions at policy level.

Creative approaches combining multi-sectorial components,
innovative targeting, and long-term follow-up are needed to
increase the e ectiveness. As noted in Lilford 2017, the specificity
of the poor urban setting provides the potential for economies of
scale due to the neighbourhood e ect and for increasing returns
to investments to create a healthy environment. This specificity
should be used and maximised. Challenges linked to urban slum
programming (high mobility, lack of social services, and high loss
of follow-up) should be taken into account and ways for urban
slum adaptation should be explored further if nutrition-specific
interventions are to improve low birth weight and stunting in such

environments. Longer-term interventions might be a solution to
address urban mobility challenges and to ensure continuity of
services during the first three to five years of life, when human
growth is most amenable to stunting prevention.

Our review demonstrates that we still do not have enough
evidence of multi-sectorial interventions, combining nutrition-
specific and sensitive methods and programmes. Neither do we
have enough information about 'up-stream' practices and policies
of governmental, non-governmental organisations and business,
and commercial organisations with interests and ownership of
urban slum environments

Implications for research

This review has identified extremely limited rigorous evidence
evaluating the e ect of nutritional interventions on stunting in
under five-year-old children living in slums and poor urban settings.
This is an under-researched topic as only a small number of studies
(15) met the inclusion criteria. The certainty of the evidence is
very low to moderate due to the lack of representativeness in
nutritional interventions (mainly supplementation), duration of
follow-up, children's age (less than one year), short duration, and
limited geographic coverage. These deficits leave us with significant
research gaps. One high-quality trial is currently ongoing and will,
hopefully, begin to fill these gaps (Kimani-Murage 2013). To gain
more evidence, the authors advocate the systematic inclusion
of urban slums in nutrition-sensitive and -specific interventions,
as well as in national nutrition monitoring systems such as
demographic and health surveys, in large enough sample sizes to
describe the nutrition status of the urban poor. This will require
better preparation of researchers. For example, in agreement with
Lilford 2017, there is an urgent need for research training for
nutrition in the 'slum health' context, which could be developed
and become an academic speciality.

In line with the proposed SPHERE 2017 guidelines, programmes to
implement methodological adaptations to the urban environment
have to be incorporated in research to maximise the chance
of showing that interventions proven to be successful in rural
contexts may also be successful in complex and challenging
urban environments. Although UN Habitat has a definition for an
urban slum, local definitions of slums used in research are very
heterogeneous, which weakens comparability.

We are in complete agreement with Subramanian 2016, who argue
cogently that to-date the international community has promoted
failed policies for unintegrated, single-factorial interventions
toward stunting. Instead, they propose the use of a, "…support-
led policy approach with a focus on integrated and structural
factors…" to address the problems of inadequate nutrition, WASH,
and education; high exposure to infection; and insecurities of food,
employment, and housing. This new approach, supported strongly
by the present systematic review, requires the measurement
and understanding of social, economic, and political structural
factors 'upstream' from the urban slum (e.g. governmental and
private business actions). These upstream factors and forces need
to be incorporated if nutrition-specific or maternal education
interventions are to improve low birth weight and stunting in poor
urban environments.
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Characteristics of included studies [ordered by study ID]

 

Methods RCT

Sample size: 115

Inclusion criteria: women who were 7 months pregnant who agreed to participate full-time and gave in-
formed consent.

Exclusion criteria: not able to comply full-time with the intervention

Participants Pregnant women and newborn

Age: newborn

Country: Bangladesh

Setting: poor urban areas in Dhaka city

Interventions Type: nutrition education and complementary food recipe demonstration. A manual was developed
to provide nutrition education to women. Topics included food security, caring practices, and disease
control. Trained investigator used the manual and provided explanation of health benefits to motivate
the women. Nutrition education included promotion of increased meals during pregnancy (from 3 to 5
times), food hygiene, rest, and optimal infant breastfeeding practices. An inexpensive nutritious meal
called khichuri made from local available food was explained (650 kcal). IEC materials (flip charts) used
to demonstrate.

Urban specificity: free maternity health care

Level of factors tackled: individual, service delivery

Delivery: women attending the Maternal and Child Training Institute which provides maternity care for
a nominal fee or free of charge to poor women.

Duration (years): 0.25

Comparison:

IG: nutrition education in group of 6–8 participants twice in the first month and once a month for the
next 2 months before delivery

CG: routine hospital advice on food intake, immunisation, personal hygiene, and breastfeeding

Measurement: women weighed monthly up to delivery, newborn infants' birth weights measured with-
in 24 hours after delivery, and breastfeeding practices observed 1 month after delivery.

PROGRESS at baseline: place of residence, SES, age, monthly family income, educational level, occupa-
tion of women and their husbands data were collected but nutritional status data were not disaggre-
gated by any of them.

Outcomes LBW, weight at birth

Notes No funding information
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Impact of the intervention:

IG: mean birth weight 2.86 kg (SD 0.27)

CG: mean birth weight 2.42 kg (SD 0.35)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random number table used to allocate women to IG or CG.

Allocation concealment
(selection bias)

High risk As this was an education intervention it was not possible to conceal allocation
to the providers of the intervention.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk As this was an education intervention it was not possible to blind the providers
of the intervention.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk As this was an education intervention it was not possible to blind the providers
of the intervention.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Appeared that nobody leI the study, but this was not totally clear in the paper.

Selective reporting (re-
porting bias)

Unclear risk Authors did not address this risk directly.

Other bias High risk The same team delivered the intervention and assessed the impact of the in-
tervention. Unclear if the participants benefited from other ongoing interven-
tions during the study period.

Similarity of outcome
measures at baseline

Low risk Maternal nutrition outcomes were measured prior to the intervention, and no
important differences were present across study groups (only measured ma-
ternal nutrition outcomes).

Similarity of baseline char-
acteristics

Low risk Baseline characteristics of the study and control providers reported and simi-
lar in both groups.

Protection against conta-
mination

High risk Local investigators were in communication with participants in both IG and CG
and cross-communication was likely.

Akter 2012  (Continued)

 
 

Methods RCT with 4 arms

Sample size: 315

Inclusion criteria: infants aged < 5 months not meeting the exclusion criteria.

Exclusion criteria: severely malnourished, evidence of congenital abnormalities; parents planned to
move from the study community within the next few months; or parents did not consent to participate

Participants Children

Begin 2008 
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Age: 6–7 months

Country: Guatemala

Setting: low-income neighbourhoods ('asentamientos') on the outskirts of Guatemala City. Previous re-
search indicated high level of anaemia in infants (defined as altitude-corrected haemoglobin < 10.3 g/
dL, corresponding to a measured haemoglobin < 11.0 g/dL) at 6 months of age.

Interventions Type: supplementation of maize flour, maltodextrins (corn syrup solids), sugar, flavouring agents, WPC
or BSC, and either a vitamin/mineral supplement or additional maize flour. Vitamin and mineral sup-
plement included vitamins A, B1, B2, B3, B6, B12, C, and D3; folic acid; iron; zinc; iodine; and selenium.

These contained 1 US recommended dietary allowances for a 1-year-old child except for calcium and
phosphorus (0.3 RDA). Children received 1 of 4 maize-based dietary supplements daily for 8 months.
Fields workers visited homes daily and added water to the mix which was fed to the child by spoon. The
field worker observed and recorded the amount consumed by the child. All children enrolled received
daily supplements of iron 10 mg from 4–5 months of age before starting the intervention.

Urban specificity: none

Level of factors tackled: individual

Delivery: delivered by field workers in the household

Duration (years): 0.7

Comparison:

IG1: BSC

IG3: WPC+MMN

IG4: BSC+MMN

CG: WPC

Measurement: monthly anthropometric measurement. The outcomes reported in the paper: baseline
(6–7 months) and 2, 4, and 6 months postbaseline for growth outcomes.

PROGRESS at baseline: gender, maternal education, SES variables, and age but nutritional status data
were not disaggregated.

Outcomes LFA, MUAC, diarrhoea

Notes No funding information

Impact of the intervention: paper only gave these values at baseline. See Table 3 for this information.
Change in length and weight data included.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomly assigned to 1 of the 12-letter codes, using a block randomisation
scheme, with block length of 12.

Allocation concealment
(selection bias)

Unclear risk Allocation concealment procedure not fully reported in paper. Additional
information provided by the author: the supplements were produced and
shipped from the producer in Iowa. The study statistician had developed a 12-
letter code and each container of supplements had a letter marked on it. As
there were 4 products, each group had 3 different letters assigned. Only the
statistician and the manufacturer knew which letters corresponded to which
product. Each child was randomly assigned to 1 of the 12-letter codes by the
field supervisor, using a block randomisation scheme prepared by the statisti-

Begin 2008  (Continued)
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cian. The field supervisor and field workers who distributed the supplements,
the data collectors for all study outcomes, and the study participants were all
blind to the treatment group assignment. The statistician was not involved
in the field implementation, but she did participate in the downstream data
analyses, working initially with data masked to group identity.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Paper described a double-blind approach but did not give any information
about how this was adhered to or ensured during the study. Additional infor-
mation provided by corresponding author: the supplements were produced
and shipped from the producer in Iowa. The study statistician had developed
a 12-letter code and each container of supplements had a letter marked on it.
As there were 4 products, each group had 3 different letters assigned. Only the
statistician and the manufacturer knew which letters corresponded to which
product. Each child was randomly assigned to 1 of the 12-letter codes by the
field supervisor, using a block randomisation scheme prepared by the statisti-
cian. The field supervisor and field workers who distributed the supplements,
the data collectors for all study outcomes, and the study participants were all
blind to the treatment group assignment. The statistician was not involved
in the field implementation, but she did participate in the downstream data
analyses, working initially with data masked to group identity.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Baseline anthropometric and biochemical assessments were completed be-
fore treatments were initiated. The identity of the individual treatments re-
mained blinded until all data collection, laboratory assays, and preliminary
analyses of data were completed.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 49% did not complete the trial but there did not appear to be differences in
dropouts across the groups on measured parameters. Given the high level of
dropout, it is impossible to say for sure what was the impact of the incomplete
outcome data. Additional information provided: there was a high dropout rate;
but the dropout rate did not differ by study group. The article also stated that
the interpretation of the group-wise comparisons did not differ when shorter
periods of observation were considered (i.e. when there were fewer dropouts).
The treatment groups were similar at baseline, the dropout rates did not dif-
fer by study group, and those who leI the study early did not differ significant-
ly from those who remained with regard to their baseline characteristics. The
reasons for exclusion and attrition were reported.

Selective reporting (re-
porting bias)

Unclear risk Authors did not address this risk directly, but all outcomes described in meth-
ods were reported.

Other bias High risk Duration was too long and probably intruded on family life. Infants who were
given BSC consumed 12% less of the amount offered than infants on other
treatments. The lower amount consumed could have affected growth. Unclear
if the participants benefited from other ongoing interventions during the study
period.

Similarity of outcome
measures at baseline

Low risk Children's nutrition outcomes were measured prior to the intervention, and
there were no important differences across study groups.

Similarity of baseline char-
acteristics

Low risk Baseline characteristics of the study and control providers were reported and
similar in the IG and CG.

Protection against conta-
mination

Low risk It is unlikely that the CG received the intervention as it was a supplementation
intervention with randomisation of participants. No risk of communication be-
tween investigators for different types of treatment vs control. The identity of
the individual treatments remained blinded until all data collection, laborato-
ry assays, and preliminary analyses of data were completed.

Begin 2008  (Continued)
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Methods RCT

Sample size: 1295 mothers, 957 newborns

Inclusion criteria: mothers having uncomplicated pregnancy, carrying a singleton foetus and living in
coastal Peru for ≥ 6 months before becoming pregnant

Exclusion criteria: none

Participants Pregnant women and newborns

Age: at birth

Country: Peru

Setting: in Villa El Salvador, an impoverished shantytown in Lima, Peru. Pregnant women are re-
ported to consume 7 mg/day of zinc of low-to-moderate bioavailability (Sacco 1999) and have lower
serum and urinary zinc concentrations during pregnancy than seen in more zinc-replete populations
(Caulfield (a) 1999).

Interventions Type: supplementation of zinc

The supplements were distributed monthly during antenatal visits and women were recommended to
take 1 tablet every day between meals together with a juice rich in ascorbic acid, lemonade, or water.
Compliance was monitored monthly during the visit and biweekly by health workers during home vis-
its. They observed the number of tablets remaining in each blister pack.

Urban specificity: compliance of supplementation high

Level of factors tackled: individual, service delivery

Delivery: via antenatal care distribution system and outreach services health workers who interviewed
women in their homes

Duration (years): 2

Comparison:

Upon entry into antenatal care between 10 and 24 weeks' gestation, women were randomly assigned
within parity (nullipara or multipara) and week of gestation at enrolment (< 17 weeks vs ≥ 17 weeks)
strata.

IG: pregnant women received a daily supplement containing iron 60 mg (as ferrous sulphate) and fo-
late 250 mg (folic acid), with an additional zinc 15 mg (as zinc sulphate) beginning at 10–24 weeks' ges-
tation

CG: pregnant women received a daily supplement containing iron 60 mg (as ferrous sulphate) and fo-
late 250 mg (folic acid) beginning at 10–24 weeks' gestation

Measurement: at birth up to 7 days after birth

PROGRESS at baseline: SES collected via interviews, data were collected but nutritional status data
were not disaggregated by any of them.

Outcomes LBW, MUAC

Notes No funding information

Impact of the intervention:

IG: birth weight 3267 g, SD 461

Caulfield 1999 
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CG: birth weight 3300 g, SD 498

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Authors stated that participants were 'randomly assigned' to IG vs CG, but did
not describe the randomisation method.

Quote: "Upon entry into prenatal care between 10 and 24 week gestation,
women were randomly assigned within parity (nullipara or multipara) and
week of gestation at enrolment (<17 week vs. >=17 week) strata, to receive a
daily supplement containing 60 mg iron (as ferrous sulfate) and 250 mg folate
(folic acid), with or without an additional 15 mg zinc (as zinc sulfate)."

Allocation concealment
(selection bias)

Low risk Quote: "Neither the health personnel nor the investigators had knowledge of
the coding scheme until analyses of these data were largely complete."

This seems to protect against allocation bias.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Supplements all had the same brick colour and shape. Produced by a local
pharmaceutical company (Instituto Quimiotera´pico, SA, Lima, Peru) and dis-
tributed in coded blister packages. Tablets distributed monthly during antena-
tal visits with the recommendation to take 1 tablet every day, between meals,
together with an available juice rich in ascorbic acid, lemonade, or water. Nei-
ther the health personnel nor the investigators had knowledge of the coding
scheme until analyses of these data were largely complete.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Quote: "Neither the health personnel nor the investigators had knowledge of
the coding scheme until analyses of these data were largely complete."

The meaning of 'largely complete' was not clear and leI open possibilities for
assessment bias.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk 20% of the possible sample did not participate or complete the study. This per-
centage may be large enough to bias results.

Quote: "Of these women, 18 (1%) were found to live in another community and
therefore not eligible to participate, 92 women (7%) declined to participate af-
ter discussing it with their husband or other family members, 71 (5%) moved
out of the study area, 30 (2%) miscarried, and 58 (4%) leI the study for other
reasons. Further, 10 women (1%) were subsequently determined to have twin
pregnancies or to have developed complications of pregnancy, and were no
longer eligible for the study."

Selective reporting (re-
porting bias)

Unclear risk Authors did not address this risk directly, but all outcomes described in meth-
ods were reported.

Other bias Unclear risk Authors did not describe only the 'strengths' of the study and did not describe
any 'weaknesses' or 'limitations'. Unclear if the participants benefited from
other ongoing interventions during the study period.

Similarity of outcome
measures at baseline

Low risk Maternal nutrition outcomes were measured prior to the intervention, and
there were no important differences across study groups (only measured ma-
ternal nutritional outcomes).

Similarity of baseline char-
acteristics

Low risk Baseline characteristics of the study and control providers were reported and
slightly different. Nevertheless, maternal characteristics were taken into ac-
count in the analysis.

Caulfield 1999  (Continued)
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Protection against conta-
mination

Low risk It is unlikely that the CG received the intervention as it was a supplementation
intervention with randomisation of participants. Investigators did not know
the content of the supplements so could not communicate about intervention
or control with each other or with participants.

Caulfield 1999  (Continued)

 
 

Methods RCT

Sample size: 546

Inclusion criteria:

For mothers: uncomplicated pregnancy, carrying a singleton foetus and living in coastal Peru for ≥ 6
months before becoming pregnant.

For infant: healthy and residing in the study area.

Exclusion criteria:

For the original study: high-risk pregnancies, multiple pregnancy, or not eligible for vaginal delivery.

For this follow-on study: additional exclusion criteria were an unhealthy infant (not defined in the pa-
per) and must have stayed residing in the study area and remained willing to participate in the study.

Participants Pregnant women and newborns

Age: at birth

Country: Peru

Setting: urban shantytown in Lima, Peru. Pregnant women reported to consume zinc 7 mg/day of low-
to-moderate bioavailability (Sacco 1999), and have lower serum and urinary zinc concentrations during
pregnancy than seen in more zinc-replete populations (Caulfield 1999).

Interventions Type: maternal zinc supplementation during pregnancy

Compliance was recorded in home visits by fieldworker during pregnancy until delivery.

Urban specificity: none

Level of factors tackled: individual

Delivery: during monthly antenatal visits

Duration (years): 2

Comparison:

IG: zinc sulphate 15 mg, ferrous sulphate 60 mg, and folic acid 250 μg (zinc group)

CG: ferrous sulphate 60 mg and folic acid 250 μg

Supplementation began in both groups between 10 and 24 weeks' gestation (mean 15.6 weeks, SD 4.6)
and continued through 4 weeks after delivery.

Measurement: at birth and monthly from month 1 to month 12

PROGRESS at baseline: SES and demographic characteristics data were collected but nutritional status
data were not disaggregated by any of them.

Iannotti 2008 
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Outcomes LBW, LFA, diarrhoea

Notes No funding information

Impact of the intervention:

IG: difference in means presented

CG: difference in means presented

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Paper described that groups were randomly allocated but did not report how.

Allocation concealment
(selection bias)

Unclear risk Allocation concealment procedure not fully reported in this paper or the origi-
nal Caulfield (a) 1999 paper referred to in this paper.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Insufficient information to allow judgement.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Insufficient information to allow judgement.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Approximately 40% attrition and no specific analyses presented to compare
those who stayed and those who leI the study, although differences between
the CG and IG in sociodemographic characteristics were the same as for the
original study, i.e. households with electricity were significantly (P = 0.05) high-
er in the CG than in the IG. This would likely reduce an effect of zinc on growth
as television ownership indicates improved SES. Therefore, it is unlikely that
there is a problem with incomplete outcome data but there was insufficient in-
formation to fully assess this.

Selective reporting (re-
porting bias)

Unclear risk Authors did directly address this risk, but all outcomes described in methods
were reported.

Other bias Unclear risk The authors described some limitations that may have introduced bias.

Quote: "This study was limited by the fact that we considered morbidity and
dietary surveillance data primarily from the second half of infancy."

Quote: "in recognition of the health and growth benefits that may be attrib-
uted to iron and folic acid in the supplements in both treatment and con-
trol groups, there may have been some attenuation of outcome effects in the
present study."

Unclear if the participants benefited from other ongoing interventions during
the study period.

Similarity of outcome
measures at baseline

Low risk Performance or patient outcomes were measured prior to the intervention,
and there were no important differences across study groups.

Iannotti 2008  (Continued)
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Similarity of baseline char-
acteristics

Low risk Baseline characteristics of the study and control providers were reported and
similar except electricity was found to be significantly higher in the CG than in
the zinc group (P = 0.05).

Protection against conta-
mination

Low risk Unlikely that the CG received the intervention as it was a supplementation in-
tervention. The same investigator measured all participants and was blinded
to IG and CG.

Iannotti 2008  (Continued)

 
 

Methods RCT

Sample size: 589

Inclusion criteria: infants aged 6–11 months, in good health, a singleton birth, not severely malnour-
ished, household was not receiving other food aid, and residence within the intervention catchment
area

Exclusion criteria: infants with fever, congenital health condition, or peanut allergy, multiple births, se-
verely malnourished infants with a WFA z-score < –3 SDs, and infants living in families already receiving
food aid

Participants Children

Age: 6–11 months

Country: Haiti

Setting: Fort Saint Michel in the second largest city in Haiti after Port-au-Prince. The area is a low-ly-
ing, flood-prone, and densely populated area. Study community lived in the poorest communal section
of the city, Petite Anse, with a population of 80,000 people. During the rainy season, the area is flood
prone due to the topography and lack of waste and drain-water management infrastructure. Much of
the housing was described as poor; unfinished; and lacking in sanitation, water, and public power.

Interventions Type: supplementation (LNS, micronutrient supplementation vitamin A, vitamin B12, iron, and zinc).

The LNS (Nutributter; Edesia: Global Nutrition Solutions) contained peanuts, sugar, soybean oil, non-
fat milk powder, whey, maltodextrin, a vitamin and mineral complex, and the emulsifier lecithin. 1 sa-
chet of LNS provided 108 kcal/day; this is approximately 33% to 50% of the required energy needed
for breastfeeding infants 6–11 months of age. Simple messages were provided to the IG: offer the child
one-half of the LNS sachet in the morning and the other half in the afternoon; wash hands and the sa-
chet before giving it to the child; keep the sachet in a clean and covered container; the sachet intends
to provide key vitamins and minerals and should not be replaced by other foods.

All groups received messages related to optimal complementary feeding (diversity of foods) and hy-
giene (wash hands before feeding). Compliance data were collected via interviews about LNS con-
sumption, adherence, and acceptability. All children benefited from the integrated management of
childhood illness of a well-baby services (vaccinations, vitamin A supplementation, minimal nutrition
education, growth monitoring and referrals of SAM to hospital) of the MPHP.

Urban specificity: in Fort Saint Michel Health Center catchment area, the LNS was tested for potential
integration in the package of well-baby services of the MSPP. The MSPP integrated package of well-ba-
by services was provided at clinics or rally posts at temporarily established locations in communities.

Level of factors tackled: individual, community, service delivery

Duration (years): 1.6

Comparison:

Iannotti 2014 
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IG1: 3-month LNS provided 108 kcal and other nutrients including vitamin A, vitamin B12, iron, and zinc

at 80% of the recommended amounts.

IG2: 6-month LNS provided 108 kcal and other nutrients including vitamin A, vitamin B12, iron, and zinc

at 80% of the recommended amounts.

CG: no supplement

Measurement: 6 monthly visits for participants recruited between 6 and 11 months plus a follow-up 6
months after the end of the study.

PROGRESS at baseline: trial was open to all mothers with children under 1 year old in the community,
data were collected but nutritional status data were not disaggregated by any of them.

Outcomes WFA, LFA

Notes No funding information.

Impact of the intervention:

IG: for the 3-month LNS group: at baseline mean LFA z-score –0.49, SD 1.13 and mean WFA z-score –
0.26, SD 1.15 and endline (visit 6) mean LFA z-score –0.74, SD 1.19 and mean WFA z-score –0.34, SD 1.20.
For the 6-month LNS IG: at baseline mean LFA z-score –0.39, SD 1.20 and mean WFA z-score –0.21, SD
1.06 and endline (visit 6) mean LFA z-score –0.70, SD 1.16 and mean WFA z-score –0.26, SD 1.05

CG: at baseline mean LFA z-score –0.45, SD 1.29 and mean WFA z-score –0.22, SD 1.15 and endline (visit
6) mean LFA z-score –0.74, SD 1.19 and mean WFA z-score –0.37, SD 1.12

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random assignment carried out through an allocation-concealment mecha-
nism whereby sealed paper forms that blinded group assignments were drawn
from a container by mothers.

Allocation concealment
(selection bias)

Low risk Assignment was described as an allocation concealment mechanism but not
details are provided as to how concealment was maintained and at what time
it was broken during the study. Additional information provided by author: risk
for selection bias was very low. All mother–baby dyads from the urban catch-
ment area Cap Haitien were recruited. The study team used multiple differ-
ent channels to identify and access mothers with infants 6–11 months includ-
ing health records, community health workers, and household visits through-
out communities. No eligible mothers declined to participate. Random assign-
ment to group was completely blinded, with mothers drawing sealed forms
from a small container.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Insufficient information supplied to allow judgement on this outcome. Addi-
tional information provided by author. Mothers/carers were not blinded to al-
location assignment because there was no 'placebo' food used in this study.
Thus, mothers in the IG received the actual Nutributter sachets and CG did not.
Thus, there was the potential for reporting bias. Enumerators collecting data
were blinded to allocation assignment.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Unclear in the paper whether there was blinding of outcome assessment. Fur-
ther details provided by the author suggested it was not possible to fully blind
allocation because the sachets were different for IG and CG and there is possi-
bility that enumerators could remember assignment.

Incomplete outcome data
(attrition bias) 

High risk There were differences by age between groups and age could plausibly affect
the growth outcomes studied. However, no data were presented on the out-

Iannotti 2014  (Continued)
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All outcomes comes by age to judge the potential effect of age on the outcome, although
age was adjusted for analyses and it was this adjustment that makes the inter-
vention effect significant. Author provided additional information. There was
likely attrition bias in what we observed in the pattern of losses to follow-up
but only the outcome results for the 3-month LNS group compared to the CG.
The study was designed a priori to examine the efficacy of Nutributter for 6
months compared to control, and Nutributter for 3 months compared to con-
trol. The attrition bias, therefore, should not have affected the Nutributter for
6 months compared to control, only the latter Nutributter for 3 months com-
pared to control.

Selective reporting (re-
porting bias)

Unclear risk No published protocol to establish this risk but all outcomes described in
methods were reported and a comprehensive range of anthropometric out-
comes presented.

Other bias High risk At baseline, the 6-month LNS group had an older mean age and this variable
was significant in changing significance of key outcome variables in the study.
Unclear if the participants benefited from other ongoing interventions during
the study period.

Similarity of outcome
measures at baseline

Low risk Performance or patient outcomes were measured prior to the intervention,
and there were no important differences across study groups with the excep-
tion of an older mean age in the 6-month LNS group compared with that of
children in 3-month LNS group and CGs.

Similarity of baseline char-
acteristics

Low risk Baseline characteristics of the study and control providers were reported and
similar in the IGs and CG.

Protection against conta-
mination

Low risk It is unlikely that the CG received the intervention as it was a supplementation
intervention with randomisation of participants. The same investigators mea-
sured participants of the IGs and CG.

Iannotti 2014  (Continued)

 
 

Methods RCT

Sample size: 300

Inclusion criteria: women without complications and special requirements and a gestational age of 24
weeks

Exclusion criteria: women with complications and special requirements

Participants Pregnant women and newborns

Age: at birth

Country: Bangladesh

Setting: urban poor women in Dhaka City

Interventions Type: nutrition education and complementary food recipe demonstration for pregnant women in their
3rd trimester of pregnancy. Education lasted for 1 hour and was provided in a way to promote behav-
iour change. Session included information on the nutritional value of food, importance of exclusively
breastfeeding, an adequate diet during pregnancy and breastfeeding, improved cooking practices and
awareness raising related to food taboos related to pregnancy and infant feeding, personal hygiene,
rest during daytime, and accessing antenatal care services. A highly nutritious local and affordable
called Khichuri (762 kcal and 21 g of protein) was demonstrated. The low cost (USD 0.22) per day made
it affordable. The investigators were trained on topics related to the intervention for 3 weeks. A manual

Jahan 2014 

Nutritional interventions for preventing stunting in children (birth to 59 months) living in urban slums in low- and middle-income
countries (LMIC) (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

66



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

was developed including food security, caring practices, and disease control. Manuals, leaflets, and flip
charts were used to deliver the information. The education was provided in the outpatient areas of clin-
ics to groups of 6–8 women plus any accompanying family members for 1 hour over 3 months.

Urban specificity: low cost and short-term intervention that covered a large number of population (ed-
ucation instead of supplementation which is more expensive)

Level of factors tackled: individual, service delivery

Delivery: by trained investigators in the outpatient areas of clinics (the government Maternal and Child
Health Training Institute, Azimpur, and the Marie Stopes Clinic, Bashbari, Dhaka)

Duration (years): 0.3

Comparison

IG: monthly education sessions at the clinic for 3 months giving advice. Each education session lasted
for 1 hour, and the first session was preceded by an initial 2-hour interview to obtain baseline informa-
tion with demonstration for making the Khichuri, a highly nutritious local dish that can be made with
affordable, readily available ingredients.

CG: routine services from the health facilities

Measurement: monthly from 6–9 months of pregnancy, birth, and 1-month postpartum

PROGRESS at baseline: age, education, and income but these data were not used to disaggregate nutri-
tional status.

Outcomes LBW, weight at birth

Notes No funding information

Impact of the intervention:

IG: baseline maternal bodyweight (mean 56.57 kg, SD 4.86), maternal bodyweight 9 months (mean
65.41 kg, SD 4.54), birth weight of newborn (mean 2.98 kg, SD 0.33), % LBW (mean 3%, SD 2.7%)

CG: baseline maternal bodyweight (mean 56.8 kg, SD 2.49), maternal bodyweight 9 months (mean
62.20 kg, SD 3.28), birth weight of newborn (mean 2.49 kg, SD 0.21), % LBW (mean 67%, SD 44.7%)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Computer-generated randomised number table used.

Allocation concealment
(selection bias)

High risk Education intervention that could not be concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Education intervention so it was not possible to blind the providers of the in-
tervention.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No mention in the paper that the outcome was blinded during assessment and
it would have been hard to do this given that this was an education interven-
tion.
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Incomplete outcome data
(attrition bias) 
All outcomes

High risk 20% attrition and completers were not different on basic sociodemographic
characteristics to the starters. However, no analysis of attrition affects were
undertaken between the CG and IG.

Selective reporting (re-
porting bias)

High risk No published protocol to establish selective reporting.

Other bias High risk 20% attrition rate. The intervention took part in group sessions at clinics but
there was no account for clinic level biases through a random-effects term. Un-
clear if the participants benefited from other ongoing interventions during the
study period.

Similarity of outcome
measures at baseline

Low risk Maternal nutrition outcomes were measured prior to the intervention, and no
important differences were present across study groups (only maternal nutri-
tion outcomes were measured).

Similarity of baseline char-
acteristics

Low risk Baseline characteristics of the study and control providers were reported and
similar in both groups.

Protection against conta-
mination

High risk Unclear whether the CG could have received the intervention. Both investiga-
tors and participants would know what was happening in IG and CG.

Jahan 2014  (Continued)

 
 

Methods RCT

Sample size: 75

Inclusion criteria: 10 weeks old at start of study, singletons; birth weight > 2500 g; brought up and
breastfed by their mothers at home; weight-for-length z-score > –2 at 16 weeks; not hospitalised for se-
rious illnesses; no malformations; the mother or carer should not have intended to be absent for more
than 1 week during the study; and parents had to consent to the presence of a trained assistant in their
house for 24 hours when the child reached the age of 16 and 24 weeks and also accept weekly visits for
collection of morbidity data.

Exclusion criteria: violation of any of the inclusion criteria.

Participants Children

Age: 4.5 months

Country: Congo Brazzaville

Setting: in the borough of Poto-Poto in Brazzaville where the prevalence of stunting of children 2 years
old was high (15.5%)

Interventions Type: supplementation of a maize/soy-based flour that contained amylase. Mothers were shown in
each group in 1 single demonstration how to prepare the gruel of similar consistency to the ones they
were used to preparing.

Urban specificity: none

Level of factors tackled: individual

Delivery: investigators

Duration (years): 0.7

Comparison:

Moursi 2003 
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IG: maize/soy-based flour that contained amylase

CG: similar flour that did not contain amylase

Measurement: 10, 16, 24, and 32 weeks of age grouped in 10–15, 16–23, 24–31, and 16–31 weeks of age.
Consumption of complementary foods was assessed at the age of 24 weeks using a 24-hour observed
weighed food record.

PROGRESS at baseline: SES data collected but nutritional status data not disaggregated by any of
them.

Outcomes Length velocity (cm/month), WFA, WFH, infant and young children practices and dietary intake, rate of
ill days, incidence of diseases

Notes No funding information

Impact of the intervention:

IG: 16–31 weeks of age: 1.88, SD 0.07; 24–31 weeks of age: 1.85, SD 0.12

CG: 16–31 weeks of age: 1.66, SD 0.07; 24–31 weeks of age: 1.34, SD 0.13

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Paper stated that infants were randomly assigned on an individual basis to
the CG or IG but no information was given on how that random allocation was
achieved.

Allocation concealment
(selection bias)

High risk No information given.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No information provided regarding any blinding of participants or personnel
to allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No information provided regarding any blinding of the outcome assessment.
Dietary intake could be subject to bias if not blinded and this is a key outcome.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 80 infants initially participated in the study but 5 (3 in the IG and 2 in the CG)
dropped out after the age of 16 weeks. Of those who dropped out, 4 did so be-
cause their parents moved away and 1 child died.

Selective reporting (re-
porting bias)

High risk No published protocol to establish this risk and the methods were not clear on
what the specific measures of outcome to be assessed would be.

Other bias High risk Likely that all participants feed unobserved. There was only a single point of
assessment on 1 day of dietary intake. There was no high-quality monitoring
of ongoing compliance with use of the gruels beyond 1 × 24-hour assessment.
The study was funded by the Institute de Recherche pour le Developpement
(IRD or ex-ORSTROM). Unclear if the participants benefited from other ongoing
interventions during the study period.

Similarity of outcome
measures at baseline

Unclear risk Insufficient information to assess this risk.
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Similarity of baseline char-
acteristics

Unclear risk Insufficient information to assess this risk.

Protection against conta-
mination

Unclear risk Insufficient information to assess this risk.

Moursi 2003  (Continued)

 
 

Methods RCT

Sample size: 60

Inclusion criteria: infants aged 6 months enrolled at the clinic with birth weight > 2.5 kg and no congen-
ital abnormalities

Exclusion criteria: birth weight < 2.5 kg or born with congenital abnormalities

Participants Children

Age: 6–12 months

Country: South Africa

Setting: urban disadvantaged black community, Kayamandi, in the Western Cape, South Africa (12,000
inhabitants). Community has low SES indicated by type of housing, possession of household appli-
ances, and access to basic amenities; low education or no formal education and most of the inhabi-
tants worked in the industries in the city or as domestic workers in private homes. Infants were in the
care of grandparents or other family members.

Interventions Type: supplementation micronutrient and fortified complementary food. Demonstrations were pro-
vided on how to prepare the porridge. A measuring spoon was provided to ensure the correct amount
of porridge to be consumed. During home visits, the research assistants deliver batches of cereals and
checked the consumption by the infant.

Urban specificity: none

Level of factors tackled: individual

Delivery: community based (delivered in the home). At intervals of 1 week the research assistants paid
home visits to deliver the next batch of infant cereal to the IG. These visits were also used to check cere-
al consumption by the infant.

Duration (years): 1.3

Comparison:

IG: micronutrient-fortified complementary food throughout the 6-month period. the quantity pre-
scribed for use was 60 g/day of dry cereal and would ensure consumption of 100% of RDA for vitamin A,
80% for iron, and > 100% for zinc.

CG: no complementary food, but continued with normal diet

Measurement: time points results reported for in the paper were 6 months (x3) and 12 months (x3).

PROGRESS at baseline: none

Outcomes WFA, HFA, WFH

Notes No funding information

Oelofse 2003 
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Impact of the intervention:

IG: baseline serum retinol experimental (mean 30.5, SD 7.4) and 12 months (mean 26.8, SD 5.8), total
iron experimental baseline (mean 10.6, SD 4.4) and 12 months (mean 8.0, SD 3.2), haemoglobin exper-
imental baseline (mean 10.8, SD 1.0) and 12 months (mean 10.8, SD 0.9), zinc experimental baseline
(mean 79.3, SD 12.1) and 12 months (mean 85.0, SD 9.1), HAZ experimental baseline (mean –0.68, SD
1.35) and 12 months (mean –0.94, SD 0.70), WFA z-score experimental baseline (mean 0.71, SD 1.10)
and 12 months (mean –0.55, SD 0.99), WFH z-score experimental baseline (mean 1.58, SD 1.10) and 12
months (mean 0.11 SD 1.10)

CG: baseline serum retinol control baseline (mean 28.8, SD 6.6) and 12 months (mean 21.4, SD 5.7), to-
tal iron control (mean 9.6, SD 4.0) and 12 months (mean 6.5, SD 3.9), haemoglobin control (mean 10.3,
SD 1.0) and 12 months (mean 21.4, SD 5.7), zinc control (mean 69.1, SD 15.8) and 12 months (mean 73.6,
SD 12.1), HAZ control (mean –0.57, SD 0.87) and 12 months (mean -0.72, SD 1.1), and WFA z-score con-
trol (mean 0.46, SD 1.21) and 12 months (mean -0.52, SD 1.6), HAZ control (mean –0.57, SD 0.87) and 12
months (mean –0.72, SD 1.10), WFH z-score control (mean 1.11, SD 1.10) and 12 months (mean 0.42, SD
1.60)

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Each infant randomly allocated to either IG or CG. The paper did not explain
how the randomisation process worked.

Allocation concealment
(selection bias)

High risk No mention of concealing to participants the group they were allocated to.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No mention of blinding in the paper.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk No mention in the paper of blinding the outcome assessment.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 50% of participants did not complete the trial and there was no analysis of
characteristics of those who remained and those who dropped out between
the CG and IG. Attrition was slightly higher in the IG.

Selective reporting (re-
porting bias)

High risk No published protocol to establish this risk.

Other bias High risk Serum zinc levels differed significantly at baseline between the CG and IG. Un-
clear if participants benefited from other ongoing interventions during the
study period.

Similarity of outcome
measures at baseline

Unclear risk Children outcomes were not measured prior to the intervention.

Similarity of baseline char-
acteristics

Unclear risk Baseline characteristics of the study and control providers not reported.

Protection against conta-
mination

Low risk Unlikely that the CG received the intervention as it was a supplementation in-
tervention.

Oelofse 2003  (Continued)
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Methods RCT

Sample size: 559

Inclusion criteria: mothers planned to remain at or near their residences in Dhaka for the delivery, did
not have an established medical risk for reduced or excessive birth weight, and provided informed con-
sent.

Exclusion criteria: any violation of inclusion criteria

Participants Pregnant women and newborns

Age: at birth

Country: Bangladesh

Setting: selected areas of Dhaka city slums

Interventions Type: supplementation of zinc

Health workers provided 1-week supply of supplements/placebo at a time. Women were instructed to
consume 1 tablet daily between meals and not together with other vitamin or mineral supplements.
Compliance was assessed by counting the remaining tablets in each strip during home visit.

Urban specificity: none

Level of factors tackled: individual

Delivery: health workers provided weekly to the houses of women a 1-week supply of zinc or placebo
tablets weekly.

Duration (years): 0.3

Comparison:

IG: zinc amount based on twice the recommended daily intake for zinc during the last 2 trimesters of
pregnancy, assuming low or moderate bioavailability, and was used previously in pregnant women
without reports of adverse effects. The zinc content of the zinc tablets (zinc 31.0 mg/tablet; range 28.6–
32.6; 20 tablets)

CG: placebo tablets

Measurement: baseline, 7 and 8 months' gestation, birth. Serum zinc concentrations, haemoglobin
concentrations, and blood pressure assessed at baseline and again at 7 months' gestation during vis-
its to the ICDDR, B Clinical Research and Service Centre. Information on dietary intake was collected at
baseline and anthropometric measurements were made monthly from baseline until 8 months' gesta-
tion during home visits. Gestational age assessment, birth weight measurements, and infant anthropo-
metric measurements were performed by trained physicians within 72 hours of birth.

PROGRESS at baseline: SES and reproductive history of women. Categories for SES were developed us-
ing an index for urban populations on the basis of ownership of household durable goods. However,
nutritional status data were not disaggregated by any of these variables.

Outcomes Birth weight

Notes No funding information

Impact of the intervention:

IG: birth weight: 2513 g, SD 390; length: 46.8 cm, SD 2.3

CG: birth weight: 2554 g, SD 393; length: 47.0 cm, SD 2.2

Osendarp 2000 
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation achieved by computer-generated random-letter assignment,
and the codes remained unknown to both investigators and participants until
study was completed.

Allocation concealment
(selection bias)

Low risk Randomisation achieved by computer-generated random-letter assignment,
and the codes remained unknown to both investigators and participants until
study was completed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Placebo was a cellulose tablet indistinguishable from the zinc supplement in
both appearance and taste.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Codes for whether a participant was in the IG or IG remained unknown until
the study was completed. Outcomes were objective measures that would be
unlikely to be affected by knowing the assigned group.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Of the 559 women enrolled, 113 (20.2%) were lost to follow-up before deliv-
ery (55 (20.4%) in the IG and 58 (20.0%) in the CG). As anticipated for this high-
ly mobile population and despite the restrictions at enrolment, most losses to
follow-up (60) were due to out-migration during the course of the study or to
women leaving the area to deliver in their home villages. There were no differ-
ences in reasons for women being lost to follow-up between the 2 groups.

Selective reporting (re-
porting bias)

High risk No published protocol to establish this risk.

Other bias Low risk No other bias identified. Authors did not mention any competing effects of
other interventions.

Similarity of outcome
measures at baseline

Low risk Maternal nutrition outcomes were measured prior to the intervention, and
there were no important differences across study groups (only maternal nutri-
tional outcomes were measured).

Similarity of baseline char-
acteristics

Low risk Baseline characteristics of the study and control providers were reported and
similar across groups.

Protection against conta-
mination

Low risk Unlikely that the CG received the intervention as it was a supplementation in-
tervention with randomisation of participants.

Osendarp 2000  (Continued)

 
 

Methods RCT

Sample size: 377

Inclusion criteria: health facilities serving communities in periurban areas

Exclusion criteria: hospitals and health centres with a characteristic not found in any other facility (i.e.
they could not be paired for randomisation)

Participants Children

Penny 2005 
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Age: birth to 18 months

Country: Peru

Setting: in Trujillo, a city located 400 km north of Lima (population 600,000). Inhabitants had low and
insecure income, poor housing, and lack of essential services. Various nutritious foods were assessed
to be available. Acute malnutrition was reported as uncommon while anaemia was common in chil-
dren in these areas.

Interventions Type: improvement of the quality of nutrition counselling through training and provision of simple,
standardised, age-appropriate messages to be used at all points of contact with young children in the
facility.

Urban specificity: the project was facility based and ensured that activities of the intervention en-
hanced existing activities and were sustainable.

Level of factors tackled: individual, community, service delivery

Delivery: government health facility (community hospitals offering maternal and perinatal specialist
services; health centres with medical sta  always in attendance; and health centres with more limited
services).

Duration (years): 2

Comparison:

IG: in 6 health facilities, the intervention aimed to raise the profile of nutrition and to integrate nutri-
tion services into existing child-oriented national programmes such as immunisation, monitoring of
growth and development, and management of acute respiratory infections and diarrhoea. The project
aimed to enhance the quality of nutrition counselling through training and provision of simple, stan-
dardised, age-appropriate messages to be used at all points of contact with young children in the fa-
cility. Materials available in health facilities were adapted for the study and provided as flip charts and
single-page recipe fliers. 3 key messages were designed and disseminated among all sta  in the facili-
ties that had any contact with carers of young children. An accreditation scheme was used as a mech-
anism for institutional change. Accreditation was by local health professionals and by project workers
and was based on the satisfaction of previously defined criteria that measured the health service com-
pliance with the intervention. It was done by a review of health-facility records, observation of contact
with patients, interviews with carers of young children on leaving the facility, and by a few home visits
to carers who had visited the facility in the preceding 2 weeks.

CG: no intervention in 6 other health facilities

Measurement: at birth, 3, 6, 9, 12, 15, and 18 months

PROGRESS at baseline: housing, education, SES information collected at baseline but not used to dis-
aggregate nutritional status and to assess equity.

Outcomes WFA, LFA

Notes No funding information

Impact of the intervention:

IG: at 18 months: mean length 79.36 cm, SD 2.74; mean weight 10.77 kg, SD 1.16)

CG: at 18 months: mean length 78.29cm, SD 2.66; mean weight 10.48Kg, SD 1.02)

Risk of bias

Bias Authors' judgement Support for judgement

Penny 2005  (Continued)
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Random sequence genera-
tion (selection bias)

Low risk Coin flipped in front of healthcare facilities being randomly allocated in pairs.

Allocation concealment
(selection bias)

Unclear risk Because this was an education intervention it was not possible to conceal al-
location to the providers of the intervention. However, families were not told
whether they were in the IG or CG.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Participants were blinded to the group they were allocated to.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Data were collected by field workers who were not involved in the delivery of
the intervention. The outcome measures of WFA z-score and LFA z-score are
objective.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition low and reasons for attrition similar across groups, with numbers
leaving the study similar in both groups or at a level that would not over turn
the effect size observed.

Selective reporting (re-
porting bias)

Unclear risk No published protocol to establish this risk but all outcomes described in
methods were reported.

Other bias Low risk Biases could have arisen from reported behaviours and information on nutri-
ent intake. However, effect on LFA and WFA was likely to be low. Unclear if the
participants benefited from other ongoing interventions during the study peri-
od.

Similarity of outcome
measures at baseline

High risk Children's outcomes were measured prior to the intervention, and some differ-
ences were present across study groups.

Similarity of baseline char-
acteristics

High risk Baseline characteristics of the study and control providers were reported and
some differences were reported in the CG compared to the IG.

Protection against conta-
mination

Low risk Allocation was done randomly and it was unlikely that the CG received the in-
tervention.

Penny 2005  (Continued)

 
 

Methods Controlled before-after and case-control study design

Sample size: 1809

Inclusion criteria: children aged 24–59 months

Exclusion criteria: not reported

Participants Children

Age: 24–59 months

Country: Kenya

Setting: urban poor areas of Mombasa

Interventions Type: action research process including nutrition working groups, multifactorial co-ordination and ac-
tions in intervention areas to improve nutrition, food security and living conditions, to expand their in-

Pridmore 2014 
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come-generating activities; to strengthen psychosocial support; and help prevent domestic violence
and mitigate its impact. Actions were focused towards self-help/community groups.

Urban specificity: tackling urban specific social, economic, and environmental factors operating at lo-
cal, municipal, provincial and central levels. These included education, income, working conditions,
housing, neighbourhood and community conditions, status of women, and level of social inclusion.
These determinants were assessed to impact child nutrition through influencing access to nutritious
foods, childcare practices, and access to basic services.

Level of factors tackled: individual, household, community, service delivery, city level

Delivery: community groups, service delivery stakeholders, city, and regional governance

Duration (years): 3.5

Comparison:

IG: multi-sectorial nutrition working group, participatory action research, strengthening of the group
members capacity building to work together to plan, act, and evaluate small-scale intersectorial, co-
ordinated interventions aiming to tackle the social determinants of malnutrition (supply of fresh veg-
etable from urban farming, and improved level of sanitation and waste disposal)

CG: no intervention

Measurement: July 2011, the second in June 2013

PROGRESS at baseline: gender was collected and used.

Outcomes HFA, WFH, WFA

Notes Funding: GBP 400,000

Impact of the intervention:

IG: 2013 boys mean stunting –1.33, girls mean stunting 1.41. 2011 boys mean stunting –1.69, women
mean stunting –1.46

CG: 2013 boys mean stunting –1.27, women mean stunting 1.28. 2011 boys mean stunting –1.65,
women mean stunting –1.49

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Non-randomised study.

Allocation concealment
(selection bias)

High risk Non-randomised study.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Non-randomised study.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No information.

Incomplete outcome data
(attrition bias) 

Unclear risk No information.

Pridmore 2014  (Continued)
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All outcomes

Selective reporting (re-
porting bias)

Unclear risk No published protocol to establish this risk but all outcomes described in
methods were reported.

Other bias High risk Sample sizes may have been too small for power. Unclear if the participants
benefited from other ongoing interventions during the study period.

Similarity of outcome
measures at baseline

Low risk Information provided show no statistically significant difference between con-
trol and intervention in Kenya.

Similarity of baseline char-
acteristics

High risk No data provided but authors admitted that at baseline, the 2 areas were quite
different socioeconomically and in other characteristics.

Protection against conta-
mination

Unclear risk Insufficient information to assess this risk.

Pridmore 2014  (Continued)

 
 

Methods RCT

Sample size: 324 infants

Inclusion criteria: term healthy infants who would stay in the study area until the child attained 2 years
of age

Exclusion criteria: preterm deliveries (gestational age < 37 weeks), LBW (< 2500 g) and infants with con-
genital abnormalities (neural tube defects, congenital heart disease, cleI palate, and cleI lip) or birth
asphyxia

Participants Infants

Age: birth

Country: India

Setting: low-income urban communities (population of around 25,000 located in the Secunderabad
city of the South India)

Interventions Type: zinc supplementation in infants aged 4–18 months. Mothers were counselled on strategies to
overcome problems with supplement adherence. Clinic conducted at community centre for study chil-
dren and treat illnesses (respiratory tract infections, dysentery). Every month, the project sta , respon-
sible for distributing the supplements in the field, collected empty bottles, and provided fresh supple-
ments as per participant identification number and codes.

Urban specificity: none

Level of factors tackled: individual, service delivery, community

Delivery: community groups, service delivery stakeholders, city, and regional governance

Duration (years): 1.2

Comparison:

IG: zinc 5 mg + riboflavin 0.5 mg/day

CG: riboflavin 0.5 mg/day

Measurement: weight and length measured at enrolment and again after 3 and 6 months

Radhakrishna 2013 
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PROGRESS at baseline: maternal age, father's age, number of family members, number of antenatal
visits

Outcomes Length, HFA, weight at 18 months, WFH, skinfold thickness (triceps, sub scapular)

Notes Funding: no information provided

Impact of the intervention:

IG: HFA at 18 months 61.6%, 21 months 39%, 24 months 29.5%; WFH at 18 months 6.5%, 21 months
11.8%, 24 months 14.3%

CG: HFA at 18 months 61.9%, 21 months 25.1%, 24 months 25.2%; WFH at 18 months 10.1%, 21 months
19.1%, 24 months 24.6%

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random sequence generation was computer-generated and administered by
a separate scientist to the study team.

Allocation concealment
(selection bias)

Low risk Intervention was concealed

Quote: "The zinc and placebo were prepared and supplied by Biological Evans
Limited, in a syrup base, which were of similar colour, consistency and flavour;
in two sets of identical looking bottles, labelled 1 and 2."

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk There was a robust system for minimising performance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk There was a robust system for minimising detection bias (see text under 'Blind-
ing of participants and personnel (performance bias)' for evidence).

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk There was a reasonably low rate of attrition (163 infants began in the IG and 9
were lost to follow-up; 161 began in the CG and 13 were lost to follow-up) and
so it is unlikely to have had great effect on the results. Nevertheless, there was
no intention-to-treat analysis so it was not possible to fully assess the effect of
the attrition.

Selective reporting (re-
porting bias)

Low risk The study protocol identified the primary outcomes to be reported upon;
these were reported in the paper.

Other bias Unclear risk None identified. Unclear if the participants benefited from other ongoing inter-
ventions during the study period.

Similarity of outcome
measures at baseline

Low risk No statistically significant difference in the outcome measures at baseline.

Similarity of baseline char-
acteristics

Low risk No statistically significant difference in the characteristics between the CG and
IG.

Protection against conta-
mination

Low risk Community-based supplementation study where mothers were given bottles
to administer at home. Risk of mother sharing bottles was low.

Radhakrishna 2013  (Continued)
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Methods RCT

Sample size: 653

Inclusion criteria: children aged 12–35 months of either sex who had not received any vitamin A supple-
mentation within the past 4 months

Exclusion criteria: children with severe malnutrition (WFA < 60% of the National Center for Health
Statistics median), with signs or symptoms of vitamin A or zinc deficiency; or with any systemic illness
such as diarrhoea, respiratory infection, fever, or any other illness that warranted medical intervention
at the time of enrolment

Participants Children

Age: 12–35 months

Country: Bangladesh

Setting: urban slums in the older part of Dhaka

Interventions Type: zinc and vitamin A supplementation after 3 and 6 months

At enrolment, a health assistant fed the child syrup and demonstrated to the mother how to adminis-
trate the syrup at home in the morning after breakfast. Mothers were asked to keep the bottle. After 7
days, the health assistant visited the participants' homes and asked whether the child liked taking the
syrup or not. On day 14, health assistant during the home visit gave vitamin A or placebo.

Urban specificity: none

Level of factors tackled: individual

Delivery: community groups, service delivery stakeholders, city, and regional governance

Duration (years): 0.5

Comparison:

IG1: zinc 20 mg/day for 14 days and a placebo capsule on day 14

IG2: 5 mL placebo syrup/d for 14 d and vitamin A 60,000 retinol equivalents (200,000 IU) on day 14

IG3: 5 mL (1 tsp) zinc syrup containing 20 mg elemental Zn/d for 14 d and a 60 000-RE vitamin A capsule
on day 14

CG: 5 mL placebo syrup/d for 14 d and a placebo capsule on day 14
.

Measurement: weight and length measured at enrolment and after 3 and 6 months

PROGRESS at baseline: age, gender, breastfeeding, bodyweight at admission, mother's education, in-
come

Outcomes Height, weight, WFA, WFH, HFA

Notes Funding: no information provided

Impact of the intervention:

Gains in weight and length during follow-up period were not significantly different among the 4 groups.

IG1: HFA change 0.10, SD 0.51. Length gain during 6 months 4.29, SD 1.54. 57% of children did not have
a change or decrease in WFA z-scores.

Rahman 2002 
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IG2: HFA change 0.05, SD 0.47. Length gain during 6 months 4.33, SD 1.41. 46% of children did not have
a change or decrease in WFA z-scores.

IG3: HFA change 0.02, SD 0.49. Length gain during 6 months 4.12, SD 1.29. 50% of children did not have
a change or decrease in WFA z-scores.

CG: HFA change 0.06, SD 0.50. Length gain during 6 months 4.25, SD 1.40. 54% of children did not have a
change or decrease in WFA z-scores.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Study used "permuted blocks of random numbers."

Allocation concealment
(selection bias)

Low risk Intervention was concealed

Quote: "A local pharmaceutical company (ACME Laboratories Ltd, Dhaka,
Bangladesh) prepared the study syrups (zinc and placebo), which were sup-
plied in identical 50-mL bottles. The vitamin A and placebo capsules looked
identical."

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Paper described the study as double blind with only 1 person not involved in
the study knowing about which group a participant belonged to.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Unclear whether the assessment team were blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Unclear whether the assessment team were blinded.

Selective reporting (re-
porting bias)

Unclear risk No protocol existed to make a fair assessment of reporting bias.

Other bias Unclear risk Unclear if the participants benefited from other ongoing interventions during
the study period.

Similarity of outcome
measures at baseline

Low risk No significant difference in outcome measures at baseline after adjusting for
covariates such as age and sex.

Similarity of baseline char-
acteristics

Low risk No statistically significant difference in characteristics at baseline

Protection against conta-
mination

Low risk Community-based supplementation study where mothers were given bottles
to administer at home. Risk of mother sharing bottles was low.

Rahman 2002  (Continued)

 
 

Methods RCT

Sample size: 100

Inclusion criteria: not having major birth defects or congenital deformities and willing to participate.

Sur 2003 
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Exclusion criteria: major birth defects or congenital deformities and unwillingness to participate.

Participants LBW newborns

Age: at birth

Country: India

Setting: Tiljala slum of eastern Kolkata. People had low SES, being literate for 70%, and with low level
of sanitation.

Interventions Type: zinc supplementation

Mothers were shown individually how to administer the syrup and were advised to give their child the
daily dose. Regular field visits were conducted by health workers to observe infant feeding practices
(breastfeeding) and assessment of nutritional status.

Urban specificity: none

Level of factors tackled: individual

Delivery: community based

Duration (years): 1.9

Comparison:

IG: 1 mL daily dose (5 days a week) elemental zinc 5 mg as zinc sulphate in vitamin B complex-based
syrup from day of enrolment (within 7 days of birth) to 1 year of age.

CG: daily (5 days a week) an identical placebo of 1 mL of vitamin from day of enrolment (within 7 days
of birth) to 1 year of age.

Measurement: monthly for 1 year

PROGRESS at baseline: demographic and SES data were collected but nutritional status data were not
disaggregated by any of them.

Outcomes Length, weight, WFA, number of days ill with diarrhoea

Notes No funding information

Impact of the intervention:

IG: difference at 1 year between final height and birth height: 23.7cm; WFA –1.45 (SD 0.95); weight: 6084
g; % days ill exclusive breastfed 3.7%; % days ill post breastfed 6.6%

CG: difference at 1 year between final height and birth height: 21.4cm; WFA –2.17 ( ± 0.90); weight: 5280
g; % days ill exclusive breastfed 4.0%; % days ill post breastfed 10.2%

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation schedules prepared through computerised programs of simple
random numbers.

Allocation concealment
(selection bias)

Low risk Numbers were allotted to either IG or CG and then arranged serially. The chil-
dren were assigned sequential serial numbers, and preparations were distrib-
uted accordingly.

Sur 2003  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk The syrups administered to the study children in the 2 groups were prepared
by Messrs. Greenco & Co Pvt. Ltd, a Kolkata-based drug-manufacturing compa-
ny. Blinded at all preanalysis stages.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk The codes of the 2 groups were kept confidential and sealed with a person un-
related to the trial and opened only after analysis of the outcome variables of
the groups had been completed.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk None lost to follow-up.

Selective reporting (re-
porting bias)

Unclear risk No published protocol to establish this risk but all outcomes described in
methods were reported.

Other bias Unclear risk Authors stated that 97/100 births were institutional deliveries but it was un-
clear whether they deliberately sampled the children from health facilities
(in which case results may not be generalisable to other types of births in the
area) or whether the high percentage of institutional births was because most
births are institutional deliveries. Unclear if the participants benefited from
other ongoing interventions during the study period.

Similarity of outcome
measures at baseline

Low risk Outcomes were measured, reported, and were similar at baseline.

Similarity of baseline char-
acteristics

Low risk Baseline characteristics of the study and control providers were reported and
similar, There was no statistically significant difference in the baseline charac-
teristics between CG and IG.

Protection against conta-
mination

Low risk This was a community-based supplementation study where mothers were giv-
en bottles to administer at home. Risk of mother sharing bottles was low.

Sur 2003  (Continued)

 
 

Methods RCT

Sample size: 2482

Inclusion criteria: children aged 6–30 months

Exclusion criteria: children from families intending to move out of the study area, requiring hospitalisa-
tion on the day of enrolment, having received vitamin A within the previous 2 months, or who refused
to participate

Participants Children

Age: 6–30 months

Country: India

Setting: an urban slum of Dakshinpuri in New Delhi, India (15,000 dwellings and 75,000 inhabitants)

Interventions Type: supplementation of vitamin A and zinc

At enrolment, all children also received a single dose of vitamin A (104.7 μmol for infants and 209.4
μmol for older children). Weight and length were measured at enrolment and 4 months later. Weekly

Taneja 2010 
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visits were conducted by field workers to ascertain morbidity in the previous 7 days. Change in length,
weight, LFA z-scores, and weight-for-length z-scores after 4 months of supplementation were assessed.

Urban specificity: none

Level of factors tackled: individual

Duration (years): 0.3

Delivery: weekly visits by field workers at the participants house

Comparison:

IG: daily zinc supplementation administered at home

CG: daily placebo supplementation administered at home

Measurement: weight and length were measured at enrolment and 4 months later. Morbidity was mea-
sured every 7th day.

PROGRESS at baseline: none

Outcomes WFA, LFA/HFA, WFH, diarrhoea

Notes No effect in any of the subgroups defined for age, income, gender, zinc levels in the crude analysis nor
after adjusting for age, gender, income, breastfeeding status, and baseline anthropometric status.

No funding information

Impact of the intervention:

IG: mean change: LFA –0.14, SD 0.44; 0.12 cm less (95% CI –0.02 to 0.26)

CG: mean change: LFA –0.12, SD 0.43; 3.55 cm change in length

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation scheme (in blocks of 8) generated o -site by a statistician at
Statens Serum Institute, Copenhagen, Denmark, who was not otherwise in-
volved with the study, using SAS software (version 8.1; SAS Institute).

Allocation concealment
(selection bias)

Unclear risk Eligible children were individually allocated to zinc or placebo groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Zinc and placebo syrups were similar in appearance, taste, and packaging; and
were prepared, packaged, and labelled with a unique identification number
according to the randomisation scheme by GK Pharma Aps, Koge, Denmark in
unbreakable bottles. The supplies for each child (6 bottles, 1 for each month
and 2 extra in case of loss) were packed in a labelled plastic bag before the
commencement of the study.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Randomisation was by a person in Denmark not related to the study. Prepa-
ration of the syrups (zinc or placebo) was done before the commencement of
the study and each child's supplies were packed in a labelled plastic bag using
a unique identification number according to the randomisation scheme. The
zinc and placebo syrups bottles were identical in appearance.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Measurements could not be obtained in 51 children who refused participation
after enrolment, 184 who leI the study area before completion of follow-up,
and 3 who died.

Taneja 2010  (Continued)
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Selective reporting (re-
porting bias)

Unclear risk No published protocol to establish this risk, but all outcomes described in
methods were reported.

Other bias Unclear risk Unclear if the participants benefited from other ongoing interventions during
the study period.

Similarity of outcome
measures at baseline

Low risk Performance or patient outcomes were measured prior to the intervention,
and there were no important differences across study groups (only maternal
nutrition outcomes were measured).

Similarity of baseline char-
acteristics

Low risk Baseline characteristics of the study and control providers were reported and
similar in both groups.

Protection against conta-
mination

Low risk Allocation was done randomly and it was unlikely that the CG received the in-
tervention. Supplementation was administered at home by mothers.

Taneja 2010  (Continued)

BSC: bovine serum concentrate; CG: control group; HFA: height-for-age; IEC: information, education, and communication; IG: intervention
group; LBW: low birth weight; LFA: length-for-age; LNS: lipid-based nutrient supplement; MMN: micronutrient mineral; MSPP: Ministry
of Public Health and Population; MUAC: mid-upper-arm circumference; RCT: randomised controlled trial; RDA: recommended daily
allowance; SAM: severe acute malnourished; SD: standard deviation; SES: socioeconomic status; WFA: weight-for-age; WFH: weight-for-
height; WPC: whey protein concentrate.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Agustina 2013 Participants: children aged 1–6 years. We could not exclude the ≥ 5 years old from the analysis.

Akeredolu 2014 Sample representative of urban area but not necessarily poor or slum area. In the text: 2 general
hospitals (representing Urban and Rural areas in Lagos state) were selected. No email address for
author. Based on information, excluded as not representative of poor urban area.

Choudhury 2016 Study design did not meet the review PICO criteria.

Effendy 2015 Outcomes are WFA and WFH. Height not measured. Study did not meet the review inclusion PICO
criteria.

Iannotti 2013 Conference abstract. Contacted author. Primary outcomes were not included. Study did not meet
the review inclusion PICO criteria.

Kikafunda 1998 Unclear from the text if the location was an urban slum. We contacted the author but received no
response.

Krebs 2011 Not an intervention but a cross-sectional study.

Kæstel 2005 Unclear from the text if the location was an urban slum. We contacted the author but received no
response.

Mitter 2012 Children's age did not meet the review PICO inclusion criteria.

Poudel 2004 Study design did not meet the review PICO criteria.

Saran 2002 Study design did not meet the review PICO criteria.

Semba 2011 Not an intervention but a cross-sectional study.
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Study Reason for exclusion

Soofi 2013 Cluster urban and rural were used for sampling but were not used for the analysis.

Tomlinson 2016 Children aged 0–6 years old. We could not exclude the ≥ 5 years from the analysis.

PICO: Population, Intervention, Comparison and Outcome; WFA: weight-for-age; WFH: weight-for-height.
 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Effectiveness of personalised, home-based nutritional counselling on infant feeding practices, mor-
bidity and nutritional outcomes among infants in Nairobi slums: study protocol for a cluster ran-
domised controlled trial

Methods cRCT

Participants Pregnant women and their child

Interventions Home-based intervention on infant feeding practices, nutrition, and health. The mothers will re-
ceive regular, personalised, home-based counselling by trained community health workers on MIY-
CN. Regular assessment of knowledge, attitudes, and practices on MIYCN will be done, coupled
with assessments of nutritional status of the mother–child dyads and diarrhoea morbidity for the
children.

Outcomes Nutritional status, diarrhoea

Starting date March 2012 to February 2015

Contact information Elizabeth Kimani; email: ekimani@aphrc.org

Notes A paper entitled "Potential effectiveness of Community Health Strategy to promote exclusive
breastfeeding in urban poor settings in Nairobi, Kenya: a quasi-experimental study" was published
using data from this trial. Nutritional outcomes were not included. We have been in contact with
the author and discussed the impact of the intervention on stunting. To-date, there is no publica-
tion that can be included in this review.

Kimani-Murage 2013 

cRCT: cluster randomised controlled trial; MIYCN: maternal, infant, and young child nutrition.
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Zinc supplementation in pregnant women versus supplementation without zinc or placebo

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Length 2 1337 Mean Difference (IV, Fixed, 95% CI) -0.13 [-0.36, 0.10]

2 Low birth weight 2 1367 Mean Difference (IV, Fixed, 95% CI) -36.13 [-83.61, 11.35]

3 Mid-upper arm circumfer-
ence

2 1264 Mean Difference (IV, Fixed, 95% CI) 0.01 [-0.13, 0.14]
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Analysis 1.1.   Comparison 1 Zinc supplementation in pregnant women
versus supplementation without zinc or placebo, Outcome 1 Length.

Study or subgroup Experimental Control Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Caulfield 1999 478 49.9 (2.1) 449 50 (2.1) 72.28% -0.1[-0.37,0.17]

Osendarp 2000 194 46.8 (2.3) 216 47 (2.2) 27.72% -0.2[-0.64,0.24]

   

Total *** 672   665   100% -0.13[-0.36,0.1]

Heterogeneity: Tau2=0; Chi2=0.15, df=1(P=0.7); I2=0%  

Test for overall effect: Z=1.09(P=0.28)  

Favours [supplementation] 42-4 -2 0 Favours [control/placebo]

 
 

Analysis 1.2.   Comparison 1 Zinc supplementation in pregnant women versus
supplementation without zinc or placebo, Outcome 2 Low birth weight.

Study or subgroup Supplementation Control/placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Caulfield 1999 488 3267 (461) 469 3300 (498) 60.85% -33[-93.86,27.86]

Osendarp 2000 194 2513 (390) 216 2554 (393) 39.15% -41[-116.89,34.89]

   

Total *** 682   685   100% -36.13[-83.61,11.35]

Heterogeneity: Tau2=0; Chi2=0.03, df=1(P=0.87); I2=0%  

Test for overall effect: Z=1.49(P=0.14)  

Favours supplementation 200100-200 -100 0 Favours control/placebo

 
 

Analysis 1.3.   Comparison 1 Zinc supplementation in pregnant women versus
supplementation without zinc or placebo, Outcome 3 Mid-upper arm circumference.

Study or subgroup Supplementation Control/placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Caulfield 1999 445 10.3 (1) 409 10.3 (1) 99.26% 0[-0.13,0.13]

Osendarp 2000 194 92 (8) 216 91 (8) 0.74% 1[-0.55,2.55]

   

Total *** 639   625   100% 0.01[-0.13,0.14]

Heterogeneity: Tau2=0; Chi2=1.59, df=1(P=0.21); I2=36.91%  

Test for overall effect: Z=0.11(P=0.91)  

Favours supplementation 0.10.05-0.1 -0.05 0 Favours control/placebo

 
 

Comparison 2.   Micronutrient or macronutrient supplementation in children versus no intervention or placebo

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Length-for-age or height-for-age 3 2601 Mean Difference (IV, Fixed, 95% CI) -0.02 [-0.06, 0.02]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

2 Weight-for-age 4 2646 Mean Difference (IV, Fixed, 95% CI) 0.04 [-0.01, 0.10]

3 Weight-for-height 3 2331 Mean Difference (IV, Fixed, 95% CI) 0.04 [-0.01, 0.09]

 
 

Analysis 2.1.   Comparison 2 Micronutrient or macronutrient supplementation in
children versus no intervention or placebo, Outcome 1 Length-for-age or height-for-age.

Study or subgroup Supplementation Control/placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Iannotti 2014 159 -0.7 (1.2) 156 -0.7 (1.2) 1.89% 0.04[-0.22,0.3]

Oelofse 2003 30 -0.9 (0.7) 30 -0.7 (1.1) 0.59% -0.22[-0.69,0.25]

Taneja 2010 1093 -0.1 (0.4) 1133 -0.1 (0.4) 97.52% -0.02[-0.06,0.02]

   

Total *** 1282   1319   100% -0.02[-0.06,0.02]

Heterogeneity: Tau2=0; Chi2=0.91, df=2(P=0.63); I2=0%  

Test for overall effect: Z=1.1(P=0.27)  

Favours supplementation 10050-100 -50 0 Favours control/placebo

 
 

Analysis 2.2.   Comparison 2 Micronutrient or macronutrient supplementation
in children versus no intervention or placebo, Outcome 2 Weight-for-age.

Study or subgroup Supplementation Control/placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Iannotti 2014 159 -0.3 (1.1) 156 -0.4 (1.1) 4.74% 0.11[-0.13,0.35]

Moursi 2003 37 0.1 (0.8) 38 0.4 (0.6) 2.8% -0.24[-0.55,0.07]

Oelofse 2003 16 -0.5 (1) 14 -0.5 (1.6) 0.29% -0.03[-1,0.94]

Taneja 2010 1093 -0 (0.6) 1133 -0.1 (0.7) 92.17% 0.05[-0,0.1]

   

Total *** 1305   1341   100% 0.04[-0.01,0.1]

Heterogeneity: Tau2=0; Chi2=3.53, df=3(P=0.32); I2=15.13%  

Test for overall effect: Z=1.67(P=0.1)  

Favours supplementation 0.10.05-0.1 -0.05 0 Favours control/placebo

 
 

Analysis 2.3.   Comparison 2 Micronutrient or macronutrient supplementation
in children versus no intervention or placebo, Outcome 3 Weight-for-height.

Study or subgroup Supplementation Control/placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Moursi 2003 37 0.1 (0.8) 38 0.4 (0.6) 2.94% -0.24[-0.55,0.07]

Oelofse 2003 16 0.1 (1.1) 14 0.4 (1.6) 0.29% -0.31[-1.31,0.69]

Taneja 2010 1093 -0 (0.6) 1133 -0.1 (0.7) 96.77% 0.05[-0,0.1]

   

Favours supplementation 10050-100 -50 0 Favours control/placebo
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Study or subgroup Supplementation Control/placebo Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Total *** 1146   1185   100% 0.04[-0.01,0.09]

Heterogeneity: Tau2=0; Chi2=3.69, df=2(P=0.16); I2=45.79%  

Test for overall effect: Z=1.48(P=0.14)  

Favours supplementation 10050-100 -50 0 Favours control/placebo

 
 

Comparison 3.   Nutrition education for pregnant women versus standard care or no intervention

Outcome or subgroup title No. of
studies

No. of partici-
pants

Statistical method Effect size

1 Low birth weight 2 415 Mean Difference (IV, Fixed, 95% CI) 478.44 [423.55, 533.32]

 
 

Analysis 3.1.   Comparison 3 Nutrition education for pregnant women
versus standard care or no intervention, Outcome 1 Low birth weight.

Study or subgroup Nutrition education No education
or standard

Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Akter 2012 57 2860 (270) 58 2420 (350) 23.12% 440[325.87,554.13]

Jahan 2014 150 2980 (330) 150 2490 (210) 76.88% 490[427.4,552.6]

   

Total *** 207   208   100% 478.44[423.55,533.32]

Heterogeneity: Tau2=0; Chi2=0.57, df=1(P=0.45); I2=0%  

Test for overall effect: Z=17.09(P<0.0001)  

Favours nutrition educ 1000500-1000 -500 0 Favours no educ

 

 

A P P E N D I C E S

Appendix 1. MEDLINE search strategy (PubMed)

MEDLINE (PubMed) 1173 results

 

Topics Search Query

#1 Search "Poverty Areas"[Mesh] OR "Socioeconomic Factors"[Mesh:NoExp] OR "Pover-
ty"[Mesh]

#2 Search urban* [tiab] OR slum* [tiab] OR shant* [tiab] OR ghetto* [tiab] OR shack* [tiab]
OR bidonville* [tiab] OR squat* [tiab] OR "informal settlement" [tiab] OR "informal ur-
ban settlement" [tiab] OR barrada [tiab] OR "barrio baja" [tiab] OR "barrio pobre" [tiab]
OR taudi* [tiab] OR "irregular settlement" [tiab] OR "informal housing" [tiab] OR favela*
[tiab] OR "irregular settlement" [tiab] OR basti* [tiab]

A. Urban Slum

#3 Search (#1 OR #2)
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#4 Search "Developing Countries"[Mesh]B. LMIC

#5 Search developing countr*[tiab] OR middle income countr*[tiab] OR low income coun-
tr*[tiab] OR LMIC[tiab]

C. Low income
economies

#6 Search afghan* [tiab] OR Benin* [tiab] OR Burkin* [tiab] OR Burundi* [tiab] OR Central
African Republic* [tiab] OR Chad [tiab] OR chadian [tiab] OR Comoros [tiab] OR Como-
rian [tiab] OR Congo* [tiab] OR Eritrea* [tiab] OR Ethiopia* [tiab] OR Gambia* [tiab] OR
Guinea* [tiab] OR Haiti* [tiab] OR North Korea* [tiab] OR Democratic People's Republic of
Korea [tiab] OR Liberia* [tiab] OR Madagascar [tiab] OR Malagasy* [tiab] OR Malawi* [tiab]
OR Mali* [tiab] OR Mozambiqu* [tiab] OR Nepal* [tiab] OR Niger* [tiab] OR Rwanda* [tiab]
OR Senegal* [tiab] OR Sierra Leon* [tiab] OR Somalia* [tiab] OR South Sudan* [tiab] OR
Tanzania* [tiab] OR Togo* [tiab] OR Uganda* [tiab] OR Zimbabw* [tiab]

D. lower mid-
dle income
economies

#7 Search Angola* [tiab] OR Armenia* [tiab] OR Bangladesh* [tiab] OR Bhutan* [tiab] OR Bo-
livia* [tiab] OR Cabo Verd* [tiab] OR Cambodia* [tiab] OR Cameroon* [tiab] OR Congo*
[tiab] OR Cote d'Ivoir* [tiab] OR Djibout* [tiab] OR Egypt* [tiab] OR Salvador* [tiab] OR
Georgia* [tiab] OR Ghana* [tiab] OR Guatemala* [tiab] OR Hondura* [tiab] OR India* [tiab]
OR Indonesia* [tiab] OR Jordan* [tiab] OR Kenya* [tiab] OR Kiribati [tiab] OR Kosov* [tiab]
OR Kyrgyz* [tiab] OR Laos [tiab] OR laotian [tiab] OR Lesoth* [tiab] OR Mauritania* [tiab]
OR Micronesia* [tiab] OR Moldov* [tiab] OR Mongolia* [tiab] OR Morocc* [tiab] OR Myan-
mar* [tiab] OR burmese [tiab] OR Nicaragua* [tiab] OR Nigeria* [tiab] OR Pakistan* [tiab]
OR Papua* [tiab] OR Philippin* [tiab] OR Sao Tome* [tiab] OR Solomon Island* [tiab] OR
Sri Lank* [tiab] OR Sudan* [tiab] OR Swazi* [tiab] OR Syria* [tiab] OR Tajik* [tiab] OR Tim-
or* [tiab] OR Tunisia* [tiab] OR Ukrain* [tiab] OR Uzbek* [tiab] OR Vanuatu* [tiab] OR Viet-
nam* [tiab] OR West Bank [tiab] OR Gaza [tiab] OR palestina* [tiab] OR Yemen* [tiab] OR
Zambia* [tiab]

E. upper-mid-
dle-income
economies

#8 Search Albania* [tiab] OR Algeria* [tiab] OR Samoa* [tiab] OR Argentina* [tiab] OR Azer-
baijan* [tiab] OR Belarus* [tiab] OR Belize' [tiab] OR Bosnia* [tiab] OR Herzegovina* [tiab]
OR Botswana* [tiab] OR Brazil* [tiab] OR Bulgaria* [tiab] OR chinese [tiab] OR China [tiab]
OR Colombia* [tiab] OR Costa Rica* [tiab] OR Croatia* [tiab] OR Cuba* [tiab] OR Domini-
ca* [tiab] OR Guinea* [tiab] OR Ecuador* [tiab] OR Fiji* [tiab] OR Gabon* [tiab] OR Grena-
da* [tiab] OR Guyana* [tiab] OR Iran* [tiab] OR Iraq* [tiab] OR Jamaica* [tiab] OR Kaza-
kh* [tiab] OR Lebanon [tiab] OR lebanese [tiab] OR Libya* [tiab] OR Macedonia* [tiab] OR
Malaysia* [tiab] OR Maldiv* [tiab] OR Marshall Island* [tiab] OR Mauriti* [tiab] OR Mex-
ic* [tiab] OR Montenegr* [tiab] OR Namibia* [tiab] OR Nauru* [tiab] OR Panama* [tiab]
OR Paraguay* [tiab] OR Peru* [tiab] OR Romania* [tiab] OR Russia* [tiab] OR Samoa*
[tiab] OR Serbia* [tiab] OR South Africa* [tiab] OR Lucia* [tiab] OR St Vincent [tiab] OR
Grenadin* [tiab] OR Suriname* [tiab] OR Thailand [tiab] OR thai [tiab] OR Tonga* [tiab] OR
Turkey [tiab] OR turkish [tiab] OR Turkmen* [tiab] OR Tuvalu* [tiab] OR Venezuela* [tiab]

#9 Search (#4 OR #5 OR #6 OR #7 OR #8)F. all LMIC terms

#10 Search (#3 AND #9)

#11 Search "Infant"[Mesh] OR "Child, Preschool"[Mesh]

#12 Search child* [tiab] OR infant* [tiab] OR baby [tiab] OR toddler* [tiab] OR babies [tiab] OR
preschool* [tiab] OR newborn* [tiab] OR neonat* [tiab]

#13 Search (#11 OR #12)

I. children

#14 Search (#10 AND #13)

nutrition interven-
tions

#16 Search nutrition intervention* [tiab] OR nutrition program* [tiab] OR nutrition counsel*
[tiab] OR nutrition advice* [tiab] OR nutrition educat* [tiab] OR nutritional intervention*
[tiab] OR nutritional program* [tiab] OR nutritional counsel* [tiab] OR nutritional advice*
[tiab] OR nutritional educat* [tiab] OR diet intervention* [tiab] OR diet program* [tiab] OR

  (Continued)
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diet counsel* [tiab] OR diet advice* [tiab] OR diet educat* [tiab] OR dietary intervention*
[tiab] OR dietary program* [tiab] OR dietary counsel* [tiab] OR dietary advice* [tiab] OR
dietary educat* [tiab] OR food intervention* [tiab] OR food program* [tiab] OR food coun-
sel* [tiab] OR food advice* [tiab] OR food educat* [tiab] OR feeding intervention* [tiab]
OR feeding program* [tiab] OR feeding counsel* [tiab] OR feeding advice* [tiab] OR feed-
ing educat* [tiab]

#15 Search "Dietary Supplements"[Mesh] OR "Infant Food"[Mesh] OR "Child Nutritional Phys-
iological Phenomena"[Mesh] OR "Maternal Nutritional Physiological Phenomena"[Mesh]
OR "Feeding Behavior"[Mesh:NoExp] OR "Food, Fortified"[Mesh]

  #17 Search supplements[tiab] OR supplementation[tiab]

  #18 Search (#16 OR #15 OR #17)

  #19 Search (#14 AND #18)

#20 Search "Controlled Clinical Trial" [Publication Type] OR "Randomized Controlled Tri-
al" [Publication Type] OR "Comparative Study" [Publication Type] OR "Interrupted Time
Series Analysis"[Mesh] OR "Controlled Before-After Studies"[Mesh] OR "Historically Con-
trolled Study"[Mesh]

J. Study designs:
RCT, CCT, IST, CBA,
historical con-
trolled studies

#21 Search random*[tiab] OR (controlled[tiab] AND (trial[tiab] OR study[tiab] OR cohort[tiab]
OR longitudinal[tiab])) OR cross-sectional[tiab] OR interrupted time series[tiab] OR "be-
fore and after study" [tiab] OR before-after study [tiab] OR cross-sequential[tiab] OR con-
trol group*[tiab] OR matched control*[tiab] OR matched cohort*[tiab]

  #22 Search (#20 OR #21)

  #23 Search (#19 AND #22)

  (Continued)

 

Appendix 2. CENTRAL search strategy

 

Topic Search Query

#1 [mh "Poverty Areas"]

#2 [mh ^"Socioeconomic Factors"]

#3 [mh Poverty]

#4 urban*:ti,ab,kw or slum*:ti,ab,kw or shant*:ti,ab,kw or ghetto*:ti,ab,kw or shack*:ti,ab,kw
or bidonville*:ti,ab,kw or squat*:ti,ab,kw or "informal settlement":ti,ab,kw or "infor-
mal urban settlement":ti,ab,kw or barrada:ti,ab,kw or "barrio baja":ti,ab,kw or "barrio
pobre":ti,ab,kw or taudi*:ti,ab,kw or "irregular settlement":ti,ab,kw or "informal hous-
ing":ti,ab,kw or favela*:ti,ab,kw or "irregular settlement":ti,ab,kw or basti*:ti,ab,kw

A. Urban Slum

#5 {or #1-#4}

#6 [mh "Developing Countries"]B. LMIC

#7 developing countr*:ti,ab,kw or "middle income countr*":ti,ab,kw or "low income coun-
tr*":ti,ab,kw or LMIC:ti,ab,kw

 

Nutritional interventions for preventing stunting in children (birth to 59 months) living in urban slums in low- and middle-income
countries (LMIC) (Review)

Copyright © 2019 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

90



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

#8 afghan*:ti,ab,kw or Benin*:ti,ab,kw or Burkin*:ti,ab,kw or Burundi*:ti,ab,kw or "Central
African Republic*":ti,ab,kw or Chad:ti,ab,kw or chadian:ti,ab,kw or Comoros:ti,ab,kw or
Comorian:ti,ab,kw or Congo*:ti,ab,kw or Eritrea*:ti,ab,kw or Ethiopia*:ti,ab,kw or Gam-
bia*:ti,ab,kw or Guinea*:ti,ab,kw or Haiti*:ti,ab,kw or "North Korea*":ti,ab,kw or "Demo-
cratic People's Republic of Korea":ti,ab,kw or Liberia*:ti,ab,kw or Madagascar:ti,ab,kw
or Malagasy*:ti,ab,kw or Malawi*:ti,ab,kw or Mali*:ti,ab,kw or Mozambiqu*:ti,ab,kw or
Nepal*:ti,ab,kw or Niger*:ti,ab,kw or Rwanda*:ti,ab,kw or Senegal*:ti,ab,kw or "Sierra
Leon*":ti,ab,kw or Somalia*:ti,ab,kw or "South Sudan*":ti,ab,kw or Tanzania*:ti,ab,kw or
Togo*:ti,ab,kw or Uganda*:ti,ab,kw or Zimbabw*:ti,ab,kw

#9 angola*:ti,ab,kw or Armenia*:ti,ab,kw or Bangladesh*:ti,ab,kw or Bhutan*:ti,ab,kw or Bo-
livia*:ti,ab,kw or "Cabo Verd*":ti,ab,kw or Cambodia*:ti,ab,kw or Cameroon*:ti,ab,kw
or Congo*:ti,ab,kw or "Cote d'Ivoir*":ti,ab,kw or Djibout*:ti,ab,kw or Egypt*:ti,ab,kw
or Salvador*:ti,ab,kw or Georgia*:ti,ab,kw or Ghana*:ti,ab,kw or Guatemala*:ti,ab,kw
or Hondura*:ti,ab,kw or India*:ti,ab,kw or Indonesia*:ti,ab,kw or Jordan*:ti,ab,kw or
Kenya*:ti,ab,kw or Kiribati:ti,ab,kw or Kosov*:ti,ab,kw or Kyrgyz*:ti,ab,kw or Laos:ti,ab,kw
or laotian:ti,ab,kw or Lesoth*:ti,ab,kw or Mauritania*:ti,ab,kw or Micronesia*:ti,ab,kw
or Moldov*:ti,ab,kw or Mongolia*:ti,ab,kw or Morocc*:ti,ab,kw or Myanmar*:ti,ab,kw
or burmese:ti,ab,kw or Nicaragua*:ti,ab,kw or Nigeria*:ti,ab,kw or Pakistan*:ti,ab,kw
or Papua* :ti,ab,kw or Philippin*:ti,ab,kw or "Sao Tome*":ti,ab,kw or "Solomon Is-
land*":ti,ab,kw or "Sri Lank*":ti,ab,kw or Sudan*:ti,ab,kw or Swazi*:ti,ab,kw or Syri-
a*:ti,ab,kw or Tajik*:ti,ab,kw or Timor*:ti,ab,kw or Tunisia*:ti,ab,kw or Ukrain*:ti,ab,kw
or Uzbek*:ti,ab,kw or Vanuatu*:ti,ab,kw or Vietnam*:ti,ab,kw or "West Bank":ti,ab,kw or
Gaza:ti,ab,kw or palestina*:ti,ab,kw or Yemen*:ti,ab,kw or Zambia*:ti,ab,kw

#10 Albania*:ti,ab,kw or Algeria*:ti,ab,kw or Samoa*:ti,ab,kw or Argentina*:ti,ab,kw or
Azerbaijan*:ti,ab,kw or Belarus*:ti,ab,kw or Belize:ti,ab,kw or Bosnia*:ti,ab,kw or
Herzegovina*:ti,ab,kw or Botswana*:ti,ab,kw or Brazil*:ti,ab,kw or Bulgaria*:ti,ab,kw
or chinese:ti,ab,kw or China:ti,ab,kw or Colombia*:ti,ab,kw or Costa Rica*:ti,ab,kw
or Croatia*:ti,ab,kw or Cuba*:ti,ab,kw or Dominica*:ti,ab,kw or Guinea*:ti,ab,kw
or Ecuador*:ti,ab,kw or Fiji*:ti,ab,kw or Gabon*:ti,ab,kw or Grenada*:ti,ab,kw or
Guyana*:ti,ab,kw or Iran*:ti,ab,kw or Iraq*:ti,ab,kw or Jamaica*:ti,ab,kw or Kaza-
kh*:ti,ab,kw or Lebanon:ti,ab,kw or lebanese:ti,ab,kw or Libya*:ti,ab,kw or Macedo-
nia*:ti,ab,kw or Malaysia*:ti,ab,kw or Maldiv*:ti,ab,kw or "Marshall Island*":ti,ab,kw
or Mauriti*:ti,ab,kw or Mexic*:ti,ab,kw or Montenegr*:ti,ab,kw or Namibia*:ti,ab,kw or
Nauru*:ti,ab,kw or Panama*:ti,ab,kw or Paraguay*:ti,ab,kw or Peru*:ti,ab,kw or Ro-
mania*:ti,ab,kw or Russia*:ti,ab,kw or Samoa*:ti,ab,kw or Serbia*:ti,ab,kw or "South
Africa*":ti,ab,kw or Lucia*:ti,ab,kw or "St Vincent":ti,ab,kw or Grenadin*:ti,ab,kw or Suri-
name*:ti,ab,kw or Thailand:ti,ab,kw or thai:ti,ab,kw or Tonga*:ti,ab,kw or Turkey:ti,ab,kw
or turkish:ti,ab,kw or Turkmen*:ti,ab,kw or Tuvalu*:ti,ab,kw or Venezuela*:ti,ab,kw

#11 {or #6-#10}

A+B #12 #5 and #11

#13 [mh Infant] or [mh "Child, Preschool"]

#14 child*:ti,ab,kw or infant*:ti,ab,kw or baby:ti,ab,kw or toddler*:ti,ab,kw or babies:ti,ab,kw
or preschool*:ti,ab,kw or newborn*:ti,ab,kw or neonat*:ti,ab,kw

C. Children

#15 #13 or #14

A+B+C #16 #12 and #15

D. Nutrition #17 (nutrition* or diet* or feeding or food) near/3 (intervention* or program* or advice or
counsel* or educat*):ti,ab,kw

  (Continued)
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#18 [mh "Dietary Supplements"] or [mh "Infant Food"] or [mh "Child Nutritional Physiological
Phenomena"] or [mh "Maternal Nutritional Physiological Phenomena"] or [mh ^"Feeding
Behavior"] or [mh "Food, Fortified"]

#19 supplements:ti,ab,kw or supplementation:ti,ab,kw

#20 {or #17-#19}

A+B+C+D #21 #16 and #20

Limited to Central #22 #21 in Trials

  (Continued)

 

Appendix 3. Web of Science search strategy

 

Topic Search Query

A. Urban Slum #1 urban OR slum* OR shant* OR ghetto* OR shack* OR bidonville* OR bustee* OR bostee*
OR bosti* OR squat* OR "informal settlement" OR "informal urban settlement" OR barra-
da OR "barrio baja" OR "barrio pobre" OR taudi* OR "irregular settlement" OR "informal
housing" OR favela OR "irregular settlement" OR basti*

B. Children #2 child* OR infant OR baby OR toddler OR babies OR kid OR preschool OR "under 5 year"
OR newborn OR neonat* OR girl OR boy OR bambinio OR enfant OR bébé OR "under five
year" NOT adolescent

C. Nutrition #3 nutrition OR undernourish* OR malnutrition OR undernutrition OR wasting OR stunting
OR stunted OR wasted OR kwashiorkor OR SAM OR GAM OR MAM OR "growth falter" OR
"low birth weight" OR marasmus OR thin OR emaciated OR "nutritional status" OR nutri-
ti* OR malnutrition OR "body mass index" OR BMI OR "short stature" OR "weight-for-age"
OR "height-for-age" OR MUAC OR "mid upper arm circumference" OR anthropometry OR
"skinfold thickness" OR starvation OR underweight OR malnourishment OR "dietary defi-
ciency" OR hunger OR "food deprived" OR "dietary energy requirement" OR vitamin* OR
micronutrient

D. Design #4 RCT OR "randomized controlled trial" OR "randomised

A+B+C+D #5 Refined by: COUNTRIES/TERRITORIES: ( ZAMBIA OR INDONESIA OR INDIA OR ETHIOPIA OR
MADAGASCAR OR BRAZIL OR SENEGAL OR MALAWI OR HAITI OR CHILE OR BANGLADESH
OR SOUTH AFRICA OR COSTA RICA OR GUINEA BISSAU OR COLOMBIA OR PAKISTAN OR
GUATEMALA OR CAMEROON OR IRAN OR ARGENTINA OR BENIN OR KENYA OR TANZANIA
OR ZIMBABWE OR ECUADOR OR YEMEN OR UGANDA OR URUGUAY OR MALI OR NIGERIA
OR RWANDA OR MEXICO OR LAOS OR VIETNAM OR NEPAL OR GUINEA OR TURKEY OR
GHANA OR EGYPT OR GAMBIA OR CONGO OR CAMBODIA OR ZAIRE OR VENEZUELA OR
BURKINA FASO OR PERU OR TUNISIA OR SYRIA OR BOLIVIA OR THAILAND OR SUDAN OR
SRI LANKA OR ARMENIA OR MALAYSIA OR AFGHANISTAN ) AND [excluding] RESEARCH
AREAS: ( UROLOGY NEPHROLOGY OR OPHTHALMOLOGY OR CARDIOVASCULAR SYSTEM
CARDIOLOGY OR PHARMACOLOGY PHARMACY OR ENDOCRINOLOGY METABOLISM OR
NURSING OR SPORT SCIENCES OR REHABILITATION OR IMMUNOLOGY OR PSYCHOLOGY
OR ENGINEERING OR DENTISTRY ORAL SURGERY MEDICINE OR ALLERGY OR VIROLOGY )
AND LANGUAGES: ( ENGLISH )
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Appendix 4. Ovid MEDLINE search strategy

 

Topic Search Query

A. Urban Slum #1 urban OR slum* OR shant* OR ghetto* OR shack* OR bidonville* OR bustee* OR bostee*
OR bosti* OR squate OR (informal adj settlement) OR (informal adj urban adj settlement)
OR barrada OR (barrio adj baja) OR (barrio adj pobre) OR taudi* OR (irregular adj settle-
ment) OR (informal adj housing) OR favela OR (irregular adj settlement) OR basti*).ti,ab.

B. Children #2 child* OR infant OR baby OR toddler OR babies OR kid OR preschool OR newborn OR
neonat* OR girl OR boy OR bambinio OR enfant OR bebe OR (five adj year)).ti,ab.

C. Nutrition #3 nutrition OR undernourish* OR malnutrition OR undernutrition OR wasting OR stunt-
ing OR stunted OR wasted OR kwashiorkor OR SAM OR GAM OR MAM OR (growth adj fal-
ter) OR (low adj birth adj weight) OR marasmus OR thin OR emaciated OR (nutritional adj
status) OR nutriti* OR malnutrition OR (body adj mass adj index) OR BMI OR (short adj
stature) OR (weight adj age) OR (height adj age) OR MUAC OR (mid adj upper adj arm adj
circumference) OR anthropometry OR (skinfold adj thickness) OR starvation OR under-
weight OR malnourishment OR (dietary adj deficiency) OR hunger OR (food adj deprived)
OR (dietary adj energy adj requirement) OR vitamin* OR micronutrient).ti,ab.

D. Design #4 ((RCT OR (randomized adj controlled adj trial) OR (randomised adj controlled adj trial) OR
(randomized adj control adj trial) OR (randomised adj control adj trial) OR (quasi adj ran-
domised) OR (quasi adj randomized) OR (non adj randomised adj controlled adj trial) OR
(non adj randomized adj controlled adj trial) OR (non adj randomised adj control adj tri-
al) OR (non adj randomized adj control adj trial) OR (historically adj controlled adj study)
OR (interrupted adj time adj series) OR (systematic adj review) OR (cohort adj study) OR
(cross adj sectional adj study) OR (longitudinal adj study) OR (cross adj sequential adj
study) OR (meta adj analysis) OR (literature adj review)).ti,ab.

A+B+C+D #5  

 

 

Appendix 5. Biosis Citation Index

 

Topic Search Query

A. Urban Slum #1 urban OR slum* OR shant* OR ghetto* OR shack* OR bidonville* OR bustee* OR bostee*
OR bosti* OR squat* OR "informal settlement" OR "informal urban settlement" OR barra-
da OR "barrio baja" OR "barrio pobre" OR taudi* OR "irregular settlement" OR "informal
housing" OR favela OR "irregular settlement" OR basti*

B. Children #2 child* OR infant OR baby OR toddler OR babies OR kid OR preschool OR "under 5 year"
OR newborn OR neonat* OR girl OR boy OR bambinio OR enfant OR bébé OR "under five
year" NOT adolescent

C. Nutrition #3 nutrition OR undernourish* OR malnutrition OR undernutrition OR wasting OR stunting
OR stunted OR wasted OR kwashiorkor OR SAM OR GAM OR MAM OR "growth falter" OR
"low birth weight" OR marasmus OR thin OR emaciated OR "nutritional status" OR nutri-
ti* OR malnutrition OR "body mass index" OR BMI OR "short stature" OR "weight-for-age"
OR "height-for-age" OR MUAC OR "mid upper arm circumference" OR anthropometry OR
"skinfold thickness" OR starvation OR underweight OR malnourishment OR "dietary defi-
ciency" OR hunger OR "food deprived" OR "dietary energy requirement" OR vitamin* OR
micronutrient
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D. Design #4 RCT OR "randomized controlled trial" OR "randomised controlled trial" OR "random-
ized control trial" OR "randomised control trial" OR "quasi randomised" OR "quasi ran-
domized" OR "non randomised controlled trial" OR "non randomized controlled trial" OR
"non randomised control trial" OR "non randomized control trial" OR "historically con-
trolled study" OR "interrupted time series" OR "before and after study" OR "systematic
review" OR "cohort study" OR "cross-sectional study" OR "longitudinal study" OR "cross-
sequential study" OR "meta analysis" OR "literature review"

A+B+C+D #5  

  (Continued)

 

Appendix 6. IBECS search strategy

 

Topic Search Query

A. Urban Slum #1 urban OR slum$ OR shant$ OR ghetto$ OR shack$ OR bidonville$ OR bustee$ OR bostee
$ OR bosti$ OR squat$ OR informal settlement OR informal urban settlement OR barrada
OR barrio baja OR barrio pobre OR taudi$ OR irregular settlement OR informal housing
OR favela OR irregular settlement OR basti$

B. Children #2 child$ OR infant OR baby OR toddler OR babies OR kid OR preschool OR under 5 year OR
newborn OR neonat$ OR girl OR boy OR bambinio OR enfant OR bébé OR under five year
AND NOT adolescent

C. Nutrition #3 nutrition OR undernourish$ OR malnutrition OR undernutrition OR wasting OR stunting
OR stunted OR wasted OR kwashiorkor OR SAM OR GAM OR MAM OR growth falter OR low
birth weight OR marasmus OR thin OR emaciated OR nutritional status OR nutriti$ OR
malnutrition OR body mass index OR BMI OR short stature OR weight-for-age OR height-
for-age OR MUAC OR mid upper arm circumference OR anthropometry OR skinfold thick-
ness OR starvation OR underweight OR malnourishment OR dietary deficiency OR hunger
OR food deprived OR dietary energy requirement OR vitamin$ OR micronutrient

A+B+C #4  

 

 

Appendix 7. CINAHL search strategy

 

Topic Search Query

A. Urban Slum (all
fields and title)

#1 urban OR slum* OR shant* OR ghetto* OR shack* OR bidonville* OR bustee* OR bostee*
OR bosti* OR squat* OR "informal settlement" OR "informal urban settlement" OR barra-
da OR "barrio baja" OR "barrio pobre" OR taudi* OR "irregular settlement" OR "informal
housing" OR favela OR "irregular settlement" OR basti*

B. Location (all
fields and title)

#2 "developing countries" OR "poverty areas" OR Africa OR "South America" OR "Asia"

C. Nutrition (all
fields and title)

#3 nutrition OR undernourish* OR malnutrition OR undernutrition OR wasting OR stunting
OR stunted OR wasted OR kwashiorkor OR SAM OR GAM OR MAM OR "growth falter" OR
"low birth weight" OR marasmus OR thin OR emaciated OR "nutritional status" OR nutri-
ti* OR malnutrition OR "body mass index" OR BMI OR "short stature" OR "weight-for-age"
OR "height-for-age" OR MUAC OR "mid upper arm circumference" OR anthropometry OR
"skinfold thickness" OR starvation OR underweight OR malnourishment OR "dietary defi-
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ciency" OR hunger OR "food deprived" OR "dietary energy requirement" OR vitamin* OR
micronutrient

D. Design #4 RCT OR "randomized controlled trial" OR "randomised controlled trial" OR "random-
ized control trial" OR "randomised control trial" OR "quasi randomised" OR "quasi ran-
domized" OR "non randomised controlled trial" OR "non randomized controlled trial" OR
"non randomised control trial" OR "non randomized control trial" OR "historically con-
trolled study" OR "interrupted time series" OR "before and after study" OR "systematic
review" OR "cohort study" OR "cross-sectional study" OR "longitudinal study" OR "cross-
sequential study" OR "meta analysis" OR "literature review"

  (Continued)

 

Appendix 8. POPLINE search strategy

 

Topic ID Search

A. Urban Slum (all
fields and title)

#1 Urban in all fields and title urban OR slum* OR shant* OR ghetto* OR shack* OR
bidonville* OR bustee* OR bostee* OR bosti* OR squat* OR "informal settlement" OR "in-
formal urban settlement" OR barrada OR "barrio baja" OR "barrio pobre" OR taudi* OR
"irregular settlement" OR "informal housing" OR favela OR "irregular settlement" OR
basti*

B. Children (all
fields)

#2 Child child* OR infant OR baby OR toddler OR babies OR kid OR preschool OR "under 5
year" OR newborn OR neonat* OR girl OR boy OR bambinio OR enfant OR bébé OR "under
five year" NOT adolescent

C. Nutrition (all
fields and title)

#3 nutrition OR undernourish* OR malnutrition OR undernutrition OR wasting OR stunting
OR stunted OR wasted OR kwashiorkor OR SAM OR GAM OR MAM OR "growth falter" OR
"low birth weight" OR marasmus OR thin OR emaciated OR "nutritional status" OR nutri-
ti* OR malnutrition OR "body mass index" OR BMI OR "short stature" OR "weight-for-age"
OR "height-for-age" OR MUAC OR "mid upper arm circumference" OR anthropometry OR
"skinfold thickness" OR starvation OR underweight OR malnourishment OR "dietary defi-
ciency" OR hunger OR "food deprived" OR "dietary energy requirement" OR vitamin* OR
micronutrient

D. Design (all
fields)

#4 RCT OR "randomized controlled trial" OR "randomised controlled trial" OR "random-
ized control trial" OR "randomised control trial" OR "quasi randomised" OR "quasi ran-
domized" OR "non randomised controlled trial" OR "non randomized controlled trial" OR
"non randomised control trial" OR "non randomized control trial" OR "historically con-
trolled study" OR "interrupted time series" OR "before and after study" OR "systematic
review" OR "cohort study" OR "cross-sectional study" OR "longitudinal study" OR "cross-
sequential study" OR "meta analysis" OR "literature review"

E. Region #5  

A+B+C+D+E #6  

 

 

Appendix 9. BIBLIOMAP search strategy

 

Topic Search Query
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A. Urban Slum #1 urban OR slum* OR shant* OR ghetto* OR shack* OR bidonville* OR bustee* OR bostee*
OR bosti* OR squat* OR "informal settlement" OR "informal urban settlement" OR barra-
da OR "barrio baja" OR "barrio pobre" OR taudi* OR "irregular settlement" OR "informal
housing" OR favela OR "irregular settlement" OR basti*

B. Children #2 child* OR infant OR baby OR toddler OR babies OR kid OR preschool OR "under 5 year"
OR newborn OR neonat* OR girl OR boy OR bambinio OR enfant OR bébé OR "under five
year"

C. Nutrition #3 nutrition OR undernourish* OR malnutrition OR undernutrition OR wasting OR stunting
OR stunted OR wasted OR kwashiorkor OR SAM OR GAM OR MAM OR "growth falter" OR
"low birth weight" OR marasmus OR thin OR emaciated OR "nutritional status" OR nutri-
ti* OR malnutrition OR "body mass index" OR BMI OR "short stature" OR "weight-for-age"
OR "height-for-age" OR MUAC OR "mid upper arm circumference" OR anthropometry OR
"skinfold thickness" OR starvation OR underweight OR malnourishment OR "dietary defi-
ciency" OR hunger OR "food deprived" OR "dietary energy requirement" OR vitamin* OR
micronutrient

D. Region #4 RCT OR "randomized controlled trial" OR "randomised controlled trial" OR "random-
ized control trial" OR "randomised control trial" OR "quasi randomised" OR "quasi ran-
domized" OR "non randomised controlled trial" OR "non randomized controlled trial" OR
"non randomised control trial" OR "non randomized control trial" OR "historically con-
trolled study" OR "interrupted time series" OR "before and after study" OR "systematic
review" OR "cohort study" OR "cross-sectional study" OR "longitudinal study" OR "cross-
sequential study" OR "meta analysis" OR "literature review"

A+B+C+D #5  

  (Continued)

 

Appendix 10. UNSCN search strategy

 

Topic Search Query

A. Urban Slum #1 urban OR slum OR shanty OR ghetto OR shack OR bidonville OR bustee OR bostee OR
bosti OR squat OR informal settlement OR informal urban settlement OR barrada OR bar-
rio baja OR barrio pobre OR taudi OR irregular settlement OR informal housing OR favela
OR irregular settlement OR basti

B. Children #2 child OR infant OR baby OR toddler

C. Nutrition #3 nutrition OR undernourished OR malnutrition OR undernutrition OR wasting OR stunting
OR stunted OR wasted OR kwashiorkor OR SAM OR GAM OR MAM OR growth falter OR low
birth weight OR marasmus OR thin OR emaciated OR nutritional status OR nutrition OR
malnutrition OR body mass index OR BMI OR short stature OR weight-for-age OR height-
for-age OR MUAC OR mid upper arm circumference OR anthropometry OR skinfold thick-
ness OR starvation OR underweight OR malnourishment OR dietary deficiency OR hunger
OR food deprived OR dietary energy requirement OR vitamin OR micronutrient

A+B+C #4  

 

 

Appendix 11. African Index Medicus
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Topic Search Query

A. Urban Slum #1 urban OR slum OR shanty OR ghetto OR shack OR bidonville OR bustee OR bostee OR
bosti OR squat OR informal settlement OR informal urban settlement OR barrada OR bar-
rio baja OR barrio pobre OR taudi OR irregular settlement OR informal housing OR favela
OR irregular settlement OR basti

B. Children #2 child OR infant OR baby OR toddler

C. Nutrition #3 nutrition OR undernourished OR malnutrition OR undernutrition OR wasting OR stunting
OR stunted OR wasted OR kwashiorkor OR SAM OR GAM OR MAM OR growth falter OR low
birth weight OR marasmus OR thin OR emaciated OR nutritional status OR nutrition OR
malnutrition OR body mass index OR BMI OR short stature OR weight-for-age OR height-
for-age OR MUAC OR mid upper arm circumference OR anthropometry OR skinfold thick-
ness OR starvation OR underweight OR malnourishment OR dietary deficiency OR hunger
OR food deprived OR dietary energy requirement OR vitamin OR micronutrient

A+B+C #4  

 

 

Appendix 12. WHOLIS search strategy

 

Topic Search Query

A. Urban Slum #1 urban OR slum OR shanty OR ghetto OR shack OR bidonville OR bustee OR bostee OR
bosti OR squat OR informal settlement OR informal urban settlement OR barrada OR bar-
rio baja OR barrio pobre OR taudi OR irregular settlement OR informal housing OR favela

B. Nutrition #2 nutrition OR undernourished OR malnutrition OR undernutrition OR wasting OR stunting

A+B #3  

 

 

Appendix 13. Data extraction prestandardised form

Pre-standardised form –nutrition-specific and sensitive interventions for preventing stunting in children (0 to 5 years) living in
urban slums

 

Study ID: Report ID: Date form completed:

First author: Year of study: Data extractor:

Citation:

 

 
1. General Information

 

Publication type Journal Article c Abstract c Other (specify e.g. book chapter)___________________
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Country of study:

Funding source of study: Potential conflict of interest from funding? Y / N / unclear

  (Continued)

 
2. Study Eligibility

 

Study Characteristics Page/
Para/ Fig-
ure #

c Randomised Controlled Trial (RCT)

c Cluster Randomised Controlled Trial (cluster RCT)

c Controlled Before and
After (CBA) study

· Contemporaneous data
collection

· Comparable control site

· At least 2 x intervention
and 2 x control clusters

 

c Interrupted Time Series (ITS)

· At least 3 time points before and 3 after the intervention

· Clearly defined intervention point

c Non-randomised con-
trolled trials

 

c Historically controlled studies    

c Quasi randomised Does the study design
meet the criteria for inclu-
sion?

Yes c No c Exclude Un-
clear c

 

Type of
study

Description in text:  

Describe the participants included: Children from low and middle income countries, from birth to five
years old living in urban slums in low and middle income countries (LMIC).

 

Are participants defined as a group having
specific social or cultural characteristics?

Yes c No c Unclear c

Details:

 

How is the geographic boundary defined? Details:

Specific location (e.g. state / country):

 

Partici-
pants

Do the participants meet the criteria for inclu-
sion?

Yes c No c Exclude Unclear c  
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Strategies included in the intervention    

Focus of the intervention    

Types of inter-
vention

Does the intervention meet the criteria for inclusion? Yes c No c Exclude Unclear
c

 

Start date: Stop date: Intervention
duration:

 Duration of in-
tervention

Is the duration of intervention adequate for inclusion? Yes c No c Exclude Unclear
c

 

List outcomes:    

Outcome measured at a population level or individual level? Details:  

Types of out-
come mea-
sures

Do the outcome measures meet the criteria for inclusion? Yes c No c Exclude Unclear
c

 

           

  (Continued)

 
Summary of Assessment for Inclusion

 

Include in review c Exclude from review c

Independently assessed, and then compared? Yes c No c Differences resolved Yes c No c

Request further details? Yes c No c Contact details of authors:

Notes:

 

 
DO NOT PROCEED IF PAPER EXCLUDED FROM REVIEW

3. Study details

 

Study intention Descriptions as stated in the report/paper Page/ Para/ Fig-
ure #

Aim of interven-
tion

What was the problem that this intervention was designed to address?  

Aim of study What was the study designed to assess? Are these clearly stated?  

Location of study Where was the study conducted?

- Urban slums:

- Peri urban slums:
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- Country:

- City:

- Slum:

Equity pointer: So-
cial context of the
study

e.g. was study conducted in a particular setting that might target/exclude specific popula-
tion s? See also Inclusion/exclusion criteria under Methods, below.

 

Start and end date
of the study

Identify which elements of planning of the intervention should be included  

Total study dura-
tion

   

Delivery Specify if either community based / primary health care / secondary health care / direct  

Funding: Funding source, budget, implementing partner; design, integration within existing govern-
ment health

 

Setting whether delivered in humanitarian crisis / disaster or development; including origin of slum,
defining characteristics, whether squatter settlement or legal but dilapidated, and whether
conditions were improving or worsening

 

  (Continued)

 
 

Methods Descriptions as
stated in the re-
port/paper

Page/ Para/ Fig-
ure #

Method/s of recruitment of participants

(How were potential participants approached and invited to participate? Where were par-
ticipants recruited from? Does this differ from the intervention setting?)

   

Inclusion/exclusion criteria for participation in study    

Representativeness of sample: Are participants in the study likely to be representative of
the target population?

   

Total number of intervention groups    

Assumed risk estimate

(e.g. baseline or population risk noted in Background)

References:  

Sample size calculation:

What assumptions were made?

Were these assumptions appropriate?

(Yes/No/Unclear)  

What was the unit of randomisation?

Allocation by individuals or cluster/groups

   

What was the unit of analysis? (Yes/No/Unclear)  
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Is this the same as the unit of randomisation?

Statistical methods used and appropriateness of these methods (Check with your
statistician if un-
sure about appro-
priateness)

 

  (Continued)

 
4. Participants

 

Participants

Include if relevant

Include infor-
mation for
each group
(i.e. interven-
tion and con-
trols) under
study

Page/
Para/ Fig-
ure #

 

· What percentage of selected individuals agreed to participate?      

· Total number randomised (or total pop. at start of study for NRCTs)      

· Number allocated to each intervention group (no. of individuals)      

· For cluster trials, number of clusters, number of people per cluster      

· Where there any significant baseline imbalances? Yes c No c Un-
clear c

Details:

   

· Number and reason for (and sociodemographic differences of) with-
drawals and exclusions for each intervention group

     

· Were patients who entered the study adequately accounted for?        

· What percentage of patients completed the study?        

· What percentage of participants received the allocated intervention or
exposure of interest?

     

· Is the analysis performed by intervention allocation status (intention to
treat) rather than the actual intervention received? Have any attempts
been made to impute missing data?

     

· Age (median, mean and range if possible)      

· Sex      

· Race/Ethnicity      

· Principal health problem (incl. stage of illness)      

· Diagnostic criteria      
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· Co-morbidity      

· Other socio-demographics (e.g. also consider possible proxies for these
e.g. low baseline nutritional status)

     

· PROGRESS categories reported at baseline (indicate letters of those re-
ported: Place of residence, race, occupation, gender, religion, education,
SES, social capital)

     

Subgroups Enter a de-
scription of
any partic-
ipant sub-
groups from
this paper to
be analysed in
the review.

   

  (Continued)

 
5. Intervention Group 1
(copy and paste table for each Intervention group)

 

Group name: (State brief name for this interven-
tion group.)

Page/ Para/ Fig-
ure #

Details of intervention or control condition (Include if relevant in sufficient detail for replication)

· Intervention component (supplementation, fortification,…)    

· Theoretical basis (include key references)    

· Content (list the strategies intended and delivered)    

· Did the intervention include strategies to address diversity/disadvan-
tage?

Enter a description of any relevant
strategies

 

· Delivery (e.g. Stages (sequential or simultaneous), timing, frequency,
duration, intensity, fidelity – process indicators)

   

· Providers (who, number, education/training in intervention delivery,
ethnicity etc. if potentially relevant to acceptance and uptake by partici-
pants

   

· Co-interventions    

Duration of intervention    

Duration of follow-up    

Was sustainability discussed by the authors? Was is a consideration in
study development?

   

Economic variables
i.e. costs of the intervention, and changes in other (e.g. health care) costs
as result of interventionª

Yes c List in Outcome section if
appropriate
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No c Unclear c

Details:

Other economic information (from a societal, non-healthcare view – e.g.
lost wages, time)

Yes c

No c

Details:

 

Resource requirements to replicate intervention (e.g. sta  numbers,
hours of implementation, equipment?)

   

Subgroups Enter a description of any interven-
tion subgroups from this report to
be analysed in the review.

 

What are the moderators/mediators of changes stated in the study?    

Do the authors describe any political or organisational context? List relevant dot points  

Were any partnerships referred to? List these as dot points  

Was a process evaluation conducted? What components were included in
the process evaluation? (e.g. dose,
frequency, consistency, implement-
ed as intended etc)

 

Control/comparison (what information is provided about what the con-
trol or comparison group received?)

Enter a description of what was
provided for the control group, if
applicable

 

  (Continued)

 
6. Outcomes

(This table is set up for 2 outcome measure to save spaces, copy and paste table as oAen as required)

 

Question Outcome
1

Page/
Para/ Fig-
ure #

Outcome
2

Page/
Para/ Fig-
ure #

Is there an analytic framework applied (e.g. logic model, conceptual frame-
work)?

       

Outcome definition (with diagnostic criteria if relevant)        

Type of outcome: Is this a modifiable variable (Community level, neighbour-
hood level, individual level) or desired health outcome

       

Time points measured        

Time points reported        

Is there adequate latency for the outcome to be observed?        
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Is the measure repeated on the same individuals or redrawn from the popula-
tion / community for each time point?

       

Unit of measurement (if relevant)        

For scales – upper and lower limits and indicate whether high or low score is
good

       

How is the measure applied? Telephone survey, mail survey, in person by
trained assessor, routinely collected data, other

       

How is the outcome reported? Self or study assessor        

Is this outcome/tool validated?        

…And has it been used as validated?        

Is it a reliable outcome measure?        

Is there adequate power for this outcome?        

         

Were PROGRESS categories analysed by outcome? Indicate the letters of those
that outcomes were analysed by (place of residence, race, occupation, gender,
religion, education, SES, social capital)

       

  (Continued)

 
7. Results

Copy and paste the appropriate table for each outcome and subgroup at each time point, including baseline

For RCT/CCT

Dichotomous outcome
page/para/fig

 

Comparison    

Outcome    

Subgroup    

Time point    

Results Intervention Comparison  

  Events No. partic-
ipants

Events No. partic-
ipants

 

           

No. of missing participants and reasons      

Any other results reported    
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Reanalysis required? (specify -

(e.g. correlation adjustment)

   

Reanalysis possible? yes/no/unclear  

Reanalysed results    

  (Continued)

 
For RCT/CCT

Continuous outcome page/para/fig
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Comparison    

Outcome    

Subgroup    

Time point    

Post-intervention or change from baseline?    

Results Intervention Comparison  

Mean SD (or other
variance)

No. partici-
pants

Mean SD (or other
variance)

No. partici-
pants

 

           

 

No. missing participants and reasons      

Any other results reported    

Reanalysis required? (specify)    

Reanalysis possible? yes/no/unclear  

Reanalysed results    
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For RCT/CCT

Generic inverse variance method

Page/para/figure

 

Comparison    

Outcome    

Subgroup    

Time point    

Effect es-
timate

SE (or oth-
er vari-
ance)

Interven-
tion no.

Control
no.

Results

       

 

No. missing participants and reasons    

Any other results reported    

Reanalysis required? (specify)    

Reanalysis possible? yes/no/unclear  

Reanalysed results    

 

 
For quasi RCT

Page/para/figure

 

Comparison    

Outcome    

Subgroup    

Time point    

Effect es-
timate

SE (or oth-
er vari-
ance)

Interven-
tion no.

Control
no.

Results

       

 

No. missing participants and reasons    

Any other results reported    

Reanalysis required? (specify)    
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Reanalysis possible? yes/no/unclear  

Reanalysed results    

  (Continued)

 
For non RCT

Page/para/figure

 

Comparison    

Outcome    

Subgroup    

Time point    

Effect es-
timate

SE (or oth-
er vari-
ance)

Interven-
tion no.

Control
no.

Results

       

 

No. missing participants and reasons    

Any other results reported    

Reanalysis required? (specify)    

Reanalysis possible? yes/no/unclear  

Reanalysed results    

 

 
For CBA

Page/para/fig

 

Comparison    

Assignment How were control and treatment
groups selected?? Is there likely to
be an effect if these were the oppo-
site way?

 

  Contemporaneous data collection?  

Outcome    

Subgroup    
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Time point    

Post-intervention or change from baseline?    

  Intervention Comparison  

No. participants

measured

     

No. missing participants and reasons      

Baseline result (with variance measure)      

Post-intervention results (with variance measure)      

Change (Post – baseline) (with variance measure)      

Difference in change (intervention – control) (with variance measure)    

Any other results reported    

Reanalysis required? (specify)    

Reanalysis possible? yes/no/unclear  

Reanalysed results    

  (Continued)

 
For ITS

Generic inverse variance method Page/para/fig

 

Comparison    

Outcome    

Subgroup    

Length of time points measured    

Snapshot or interval measured    

No. participants measured    

No. missing participants and reasons    

  Pre-intervention Post-intervention  

No. of time points measured      

Mean value (with variance measure)      

Difference in means (post – pre)    
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Percent relative change    

Result reported by authors (with variance measure)    

Reanalysis required? (specify)    

Reanalysis possible? yes/no/unclear  

Individual time point results    

Read from figure? yes/no  

Change in
level

SE Change in slope SEReanalysed results

       

 

             

  (Continued)

 
For historically controlled studies

Page/para/fig

 

Comparison    

Outcome    

Subgroup    

Length of time points measured    

Snapshot or interval measured    

No. participants measured    

No. missing participants and reasons    

  Pre-intervention Post-intervention  

No. of time points measured      

Mean value (with variance measure)      

Difference in means (post – pre)    

Percent relative change    

Result reported by authors (with variance measure)    

Reanalysis required? (specify)    

Reanalysis possible? yes/no/unclear  
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Individual time point results    

Read from figure? yes/no  

Change in
level

SE Change in slope SEReanalysed results

       

 

             

  (Continued)

 
Other relevant information

 

Were outcomes relating to harms/unintended effects of the intervention described?
Include any data for these in the outcomes tables above

     

Potential for author conflict i.e. evidence that author or data collectors would benefit
if results favoured the intervention under study or the control

     

Key conclusions of the study authors      

Could the inclusion of this study potentially bias the generalisability of the review?
Equity pointer: Remember to consider whether disadvantaged populations may
have been excluded from the study.

 

Is there potential for differences in relative effects between advantaged and disad-
vantaged populations? (e.g. are children from lower income families less likely to
wear bicycle helmets)

 

Are interventions likely to be aimed at the disadvantaged? (e.g. school meals aimed
at poor children).

 

Issues affecting directness

(Note any aspects of population, intervention, etc. that affect this study's direct applic-
ability to the review question)

 

Recommendations  

Limitations  

References to other relevant studies  

Additional notes by review authors  

Correspondence required for further study information (from whom, what and
when)

 

 

 
8. Risk of bias assessment
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Domain Review au-
thors'judge-
ment*

Description Page/ Para/
Figure #

Was the allocation sequence
adequately generated?

Yes / No /
Unclear

Describe the method used to generate the allocation se-
quence in sufficient detail to allow an assessment of whether
it should produce comparable groups.

 

Was allocation adequately con-
cealed?

Yes / No /
Unclear

Describe the method used to conceal the allocation sequence
in sufficient detail to determine whether intervention alloca-
tions could have been foreseen in advance of, or during, enrol-
ment.

 

Were baseline outcome mea-
surements similar?

Yes/No/Un-
clear

Note whether baseline outcome measurements were reported
and whether there were any important differences between
groups. If there were important differences between groups,
note whether appropriate adjusted analysis was performed to
account for this.

 

Were baseline characteristics
similar?

Yes/No/Un-
clear

Note whether baseline characteristics were reported and
whether there were any important differences between
groups.

 

Were incomplete outcome data
adequately addressed?

Assessments should be made for
each main outcome (or class of
outcomes).

Yes / No /
Unclear

Describe the completeness of outcome data for each main
outcome, including attrition and exclusions from the analy-
sis. State whether attrition and exclusions were reported,
the numbers in each intervention group (compared with to-
tal randomized participants), reasons for attrition/exclusions
where reported, and any re-inclusions in analyses performed
by the review authors.

 

Was knowledge of the allocated
intervention adequately pre-
vented during the study?

Separate assessments should be
made for relevant groups of peo-
ple involved in the study i.e. par-
ticipants, outcome assessors, in-
vestigators, data assessors etc

Yes / No /
Unclear

Describe all measures used, if any, to blind study participants
and personnel from knowledge of which intervention a partic-
ipant received. Provide any information relating to whether
the intended blinding was effective, or whether blinding was
appropriate.

· Participants – yes, no, unclear [record supporting statement
from study].

· Investigators – yes, no, unclear [record supporting statement
from study].

· Outcomes assessors – yes, no, unclear [record supporting
statement from study].

Data assessors – yes, no, unclear [record supporting statement
from study].

 

Was the study adequately pro-
tected against contamination?

Yes/No/Un-
clear

State whether and how the possibility of contamination was
minimised by the study design/implementation.

 

Are reports of the study free
of suggestion of selective out-
come reporting?

Assessments should be made for
each main outcome (or class of
outcomes).

Yes / No /
Unclear

State how the possibility of selective outcome reporting was
examined by the review authors, and what was found.
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Other sources of bias

·

Yes / No /
Unclear

State any important concerns about bias not addressed in the
other domains in the tool.

 

ITS: Was the intervention inde-
pendent of other changes?

Yes/No/Un-
clear

Describe whether or not the intervention occurred indepen-
dently of other changes over time and whether or not the out-
comes may have been influenced by other confounding vari-
ables/historic events during the study period.

 

ITS: Was the shape of the inter-
vention effect pre-specified?

Yes/No/Un-
clear

State whether or not the point of analysis was the point of in-
tervention. If not, describe whether a rationale for the shape
of the intervention effect was given by the study authors.

 

ITS: Was the intervention un-
likely to affect data collection?

Yes/No/Un-
clear

Describe whether or not the intervention was likely to affect
data collection and what the potential impact might have
been.

 

ITS: Was knowledge of the allo-
cated interventions adequately
prevented during the study?

Separate assessments should be
made for relevant groups of peo-
ple involved in the study i.e. par-
ticipants, outcome assessors, in-
vestigators, data assessors etc

Yes/No/Un-
clear

Describe all measures used, if any, to blind study participants
and personnel from knowledge of which intervention a partic-
ipant received. Provide any information relating to whether
the intended blinding was effective, or whether blinding was
appropriate.

· Participants – yes, no, unclear [record supporting statement
from study].

· Investigators – yes, no, unclear [record supporting statement
from study].

· Outcomes assessors – yes, no, unclear [record supporting
statement from study].

Data assessors – yes, no, unclear [record supporting statement
from study].

 

ITS: Was incomplete outcome
data adequately addressed?

Assessments should be made for
each main outcome (or class of
outcomes).

Yes/No/Un-
clear

Describe the completeness of outcome data for each main
outcome, including attrition and exclusions from the analy-
sis. State whether attrition and exclusions were reported,
the numbers in each intervention group (compared with to-
tal randomized participants), reasons for attrition/exclusions
where reported, and any re-inclusions in analyses performed
by the review authors.

 

ITS: Was the study free from se-
lective reporting?

Yes/No/Un-
clear

State how the possibility of selective outcome reporting was
examined by the review authors, and what was found.

 

ITS: Was the study free from
other risks of bias?

Yes/No/Un-
clear

State any important concerns about bias not addressed in the
other domains in the tool.

 

  (Continued)

 
* Note: For each section above 'Yes' indicates a 'low risk of bias'; 'No' indicates a 'high risk of bias'; 'Unclear' indicates an 'uncertain risk of
bias'. When entering the data into RevMan, the options to choose from will be 'Low', 'High' and 'Unclear'

9. Results

Comparison:

Outcome:

Subcategory:
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Treatment group: Control group:

Observed (n) total (N) observed (n) total (N)

       

 

 
 

  Treatment group: Control group:

Total randomised    

excluded*    

Observed    

lost to follow up*    

 

 
*Reasons for loss/exclusion:

Subcategory:

 

Treatment group: Control group:

Observed (n) total (N) observed (n) total (N)

       

 

 
 

  Treatment group: Control group:

Total randomised    

excluded*    

Observed    

lost to follow up*    

 

 
*Reasons for loss/exclusion

♠ Costs associated with the intervention can be linked with provider or participant outcomes in an economic evaluation (depends on the
type of economic evaluation)
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Appendix 14. Summary of findings – notes

Summary of findings table 1

aStarted GRADE at high certainty because evidence was based on a randomised controlled trial (RCT). The risk of bias registered mostly
as low or unclear risk with an overall risk of bias assessed high for Iannotti 2008. The decision was made not to downgrade on the unclear
evidence as the outcome being assessed was an objective measure rather than subjectively assessed and there was no other evidence of
bias in the papers. There was only one study so it was not possible to assess inconsistency. No downgrading for consistency. For indirectness
the evidence only existed for zinc supplementation and we set out to look at micronutrient supplementation. The geographical coverage
of the study was limited to one country and it was unclear whether context would change study findings. Our research question pertained
to low- and middle-income countries and we only identified one study in Latin America. For this reason, the evidence was downgraded one
level to moderate. For precision, the sample size was relatively small (237 participants). The confidence interval (CI) covered a di erence in
length from unclear e ect to 0.44 cm di erence, which was a very small di erence at the top end of the CI. The small sample size accounted
for a small amount of imprecision and led to a downgrading of one level to low. For publication bias, we found only one study, which showed
unclear e ect, which suggested studies without an e ect were published and these would likely be more di icult to publish than studies
showing an e ect. We had no evidence to suggest that there was publication bias and, therefore, no downgrading was recommended.
There was no evidence to upgrade the evidence. Therefore, the overall GRADE suggested was low.

bStarted GRADE at high certainty because evidence was based on RCTs. The overall risk of bias was moderate for Osendarp 2000 and high
for Caulfield 1999. The decision was made not to downgrade on the unclear evidence as the outcome being assessed was an objective
measure rather than subjectively assessed and there was no other evidence of bias in the papers. There were only two studies so it was
di icult to assess inconsistency statistically. However, a narrative comparison showed very similar findings across the two studies. No
downgrading for consistency. For indirectness, the evidence only existed for zinc supplementation and we set out to look at micronutrient
supplementation. The geographical coverage of the studies was also limited to two countries and it was unclear whether context would
change study findings. Our research question pertained to low- and middle-income countries and we had only identified studies in Asia and
Latin America and no studies from Africa. For this reason, the evidence was downgraded one level to moderate. For precision, the sample
size was adequate (greater than 400) and the CI largely covered an area of no e ect, with even the upper end of the CI only stretching into
a small di erence of 11.35 g in birth weight. No downgrading for precision. For publication bias, only two studies existed and neither had
a small sample size. Both showed unclear e ect, which suggested studies without an e ect are being published and these would likely be
more di icult to publish than studies showing an e ect. We had no evidence to suggest that there was publication bias and, therefore, no
downgrading is recommended. There was no evidence to upgrade the evidence. Therefore, the overall GRADE suggested was moderate.

cStarted GRADE at high certainty because evidence was based on RCTs. The overall risk of bias was moderate for Osendarp 2000 and high
for Caulfield 1999. The decision was made not to downgrade on the unclear evidence as the outcome being assessed was an objective
measure rather than subjectively assessed and there was no other evidence of bias in the papers. There were only two studies so it was
di icult to assess inconsistency statistically. However, a narrative comparison showed very similar findings across the two studies. No
downgrading for consistency. For indirectness, the evidence only existed for zinc supplementation and we set out to look at micronutrient
supplementation. The geographical coverage of the studies was also limited to two countries and it was unclear whether context would
change study findings. Our research question pertained to low- and middle-income countries and we only identified studies in Asia and
Latin America and no studies from Africa. For this reason, the evidence was downgraded one level to moderate. For precision, the sample
size was adequate (greater than 400) and the CI largely covered an area of no e ect, with even the upper end of the CI only stretching into
a small di erence of 0.11 cm (within measurement error of devices measuring height so very small) in birth length. No downgrading for
precision. For publication bias only two studies existed and neither had a small sample size. Both showed unclear e ect, which suggested
studies without an e ect were being published and these would likely be more di icult to publish than studies showing an e ect. We
had no evidence to suggest that there has publication bias and, therefore, no downgrading was recommended. There was no evidence to
upgrade the evidence. Therefore, the overall GRADE suggested was moderate.

Summary of findings table 2

aStarted GRADE at high certainty because evidence was based on RCTs. The overall risk of bias was high for Oelofse 2003, and Iannotti
2014, and moderate for Taneja 2010. Given that the majority of the evidence came from high-risk studies with some RCT evidence from
a lower bias risk study, it was decided to downgrade for bias one grade to moderate. There were only three studies so it was di icult
to assess inconsistency statistically, although the I2 statistic of 30% suggested heterogeneity was not important. A narrative comparison
showed very similar findings for Oelofse 2003 and Taneja 2010 (unclear e ect), with Iannotti 2014 showing a small di erence (0.13 z-
scores, standard error 0.05) between the control group and the group supplemented for six months (only aIer age was controlled for).
This di erence in the findings led to some uncertainty in the findings and resulted in a further one level decrease of the evidence to low.
For indirectness, the evidence existed across regions and for di erent types of supplementation composition. There was no reason to
downgrade for indirectness. For precision, the sample size was adequate (greater than 400) and the CI largely covered an area of unclear
e ect, with even the upper end of the CI only stretching into a small di erence of 0.03 z-scores in height-for-age. No downgrading for
precision. For publication bias, only three studies existed and none had a small sample size. Two of the three studies showed unclear e ect,
which suggested studies without an e ect were being published and these would likely be more di icult to publish than studies showing
an e ect. We had no evidence to suggest that there was publication bias and, therefore, no downgrading was recommended. There was
no evidence to upgrade the evidence. Therefore, the overall GRADE suggested was low.
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bStarted GRADE at high certainty because evidence was based on an RCT. The overall risk of bias was high for Rahman 2002. The decision
was made to downgrade based on bias. There was only one study so it was not possible to assess inconsistency. No downgrading for
consistency. For indirectness, the evidence only existed for one country (Bangladesh) and it was unclear whether context would change
study findings. Our research question pertained to low- and middle-income countries and we had only identified one study in Asia. We
also only had information on the types of supplement used in this study, which did not cover all types of supplementation available. For
these reasons, the evidence was downgraded one level to moderate. For precision, the sample size was reasonable (653 participants) and
larger than required to achieve adequate power for the growth outcomes as other outcomes examined needed larger sample sizes. The CIs
could be calculated from the information reported in the paper and they were not large suggesting that precision was not a ected by the
sample size of the study. Therefore, we decided not to downgrade the score for precision. For publication bias, we found only one study,
which showed unclear e ect (suggesting no e ect studies were published) and we had no evidence to suggest that there was publication
bias. Therefore, no downgrading was recommended for publication bias. There was no evidence to upgrade the evidence. Therefore, the
overall GRADE suggested was low.

cStarted GRADE at high certainty because evidence was based on an RCT. The overall risk of bias was moderate for Radhakrishna 2013. The
decision was, therefore, made not to downgrade based on bias. There was only one study so it was not possible to assess inconsistency. No
downgrading for consistency. For indirectness, the evidence only existed for one country (India) and it was unclear whether context would
change study findings. Our research question pertained to low- and middle-income countries and we only identified one study in Asia. We
also only had information on the types of supplement used in this study, which did not cover all types of supplementation available. For
these reasons, the evidence was downgraded one level to moderate. For precision, the sample size was reasonable (324 participants) and
adequate to achieve power for the outcome under consideration. The CIs were calculated in the paper and were small (within 0.4 z-scores)
suggesting that precision was not a ected by the sample size of the study. Therefore, we decided not to downgrade the score for precision.
For publication bias, we found only one study, which showed unclear e ect (suggesting unclear e ect studies were published) and we had
no evidence to suggest that there was publication bias. Therefore, no downgrading was recommended for publication bias. There was no
evidence to upgrade the evidence. Therefore, the overall GRADE suggested was moderate.

dStarted GRADE at high certainty because evidence was based on an RCT. The overall risk of bias was high for Begin 2008. The study author
reported that consumption of the bovine supplement was 12% lower than other supplements and this was likely to have a ected results.
The decision was made to downgrade bias one level to moderate based on this information. There was only one study so it was not possible
to assess inconsistency. No downgrading for consistency. For indirectness, the evidence only existed for one country (Guatemala) and it
was unclear whether context would change study findings. Our research question pertained to low- and middle-income countries and we
only identified one study in Latin America. We also only had information on the types of supplement used in this study, which did not cover
all types of supplementation available. For these reasons, the evidence was downgraded one level to low. For precision, the sample size
was relatively small (315 participants). The CIs for the velocity estimates were small, which suggested the small sample size was likely not
a significant factor in a ecting the estimates. Therefore, no downgrading of the evidence for precision. For publication bias, we found only
one study, which showed unclear e ect, which suggested studies without an e ect were published and these would likely be more di icult
to publish than studies showing an e ect. We had no evidence to suggest that there was publication bias and, therefore, no downgrading
was recommended. There was no evidence to upgrade the evidence. Therefore, the overall GRADE suggested was low.

eStarted GRADE at high certainty because evidence was based on an RCT. The overall risk of bias was high for Moursi 2003. The decision
was made to downgrade bias one level to moderate based on the fact that there could be allocation bias and reporting of outcome bias
from this study. There was only one study so it was not possible to assess inconsistency. No downgrading for consistency. For indirectness,
the evidence only existed for one country (Congo) and it was unclear whether context would change study findings. Our research question
pertained to low- and middle-income countries and we only identified one study in Africa. We also only had information on the types of
supplement used in this study, which did not cover all types of supplementation available. For these reasons, the evidence was downgraded
one level to low. For precision, the sample size was relatively small (75 participants). The significant di erence observed only became
significant aIer controlling for many factors in the analysis and the original sample size calculation did not take account the need for this
multiple adjustment. Therefore, we decided to downgrade by one level for precision to very low. For publication bias, we found only one
study, which showed a small e ect when controlling for other factors. We had no evidence to suggest that there was publication bias and,
therefore, no downgrading was recommended. There was no evidence to upgrade the evidence. Therefore, the overall GRADE suggested
was very low.

fStarted GRADE at high certainty because evidence was based on an RCT. The overall risk of bias was moderate for Sur 2003 and there was no
evidence that bias was significantly influenced the results of the intervention. The decision was, therefore, made not to downgrade based
on bias. There was only one study so it was not possible to assess inconsistency. No downgrading for consistency. For indirectness, evidence
only existed for one country (India) and it was unclear whether context would change study findings. Our research question pertained to
low- and middle-income countries and we only identified one study in Asia. We also only had information on the types of supplement used
in this study, which did not cover all types of supplementation available. For these reasons, the evidence was downgraded one level to
moderate. For precision, the sample size was relatively small (100 participants) and the paper reported no CIs, which means it is di icult to
see how the sample size a ected precision. Therefore, we decided to downgrade by one level for precision to low. For publication bias, we
found only one study and we had no evidence to suggest that there was publication bias. Therefore, no downgrading was recommended
for publication bias. There was no evidence to upgrade the evidence. Therefore, the overall GRADE suggested was low.
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Summary of findings table 3

aStarted GRADE at high certainty because evidence was based on RCTs. The overall risk of bias was high risk for both studies (Akter 2012;
Jahan 2014). In Akter 2012, the same team delivered the intervention as assessed the outcome and in Jahan 2014, there was no accounting
in the analysis for a clinic level e ect when the intervention was delivered at the clinic level. Jahan 2014 also lost 20% of participants and
there was no analysis of the potential e ects of this on the findings. The decision was, therefore, made to downgrade by one level because
of the risk of bias in both studies to moderate. There were only two studies so it was di icult to assess inconsistency statistically. However,
a narrative comparison showed very similar findings across the two studies for birth weight e ects. No downgrading for consistency. The
geographical coverage of the studies was limited to Bangladesh and it was unclear whether context would change study findings. Our
research question pertained to low- and middle-income countries and we only identified studies in Asia and no studies from Africa or Latin
America. For this reason, the evidence was downgraded one level to low. For precision, the sample size was adequate (greater than 400)
and the CI largely covered an area of an e ect being present. No downgrading for precision. For publication bias, only two studies existed
and neither had a very small sample size. We had no evidence to suggest that there was publication bias and, therefore, no downgrading
was recommended. There was no evidence to upgrade the evidence. Therefore, the overall GRADE suggested was low.

Summary of findings table 4

aStarted GRADE at high certainty because evidence was based on an RCT. The overall risk of bias was high for Penny 2005. The decision was,
therefore, made to downgrade based on bias. There was only one study so it was not possible to assess inconsistency. No downgrading
for consistency. For indirectness, the evidence only existed for one country (Peru) and it was unclear whether context would change study
findings. Our research question pertained to low- and middle-income countries and we only identified one study in Latin America. We
also only had information on the type of nutrition system strengthening used in this study, which did not cover all types of intervention
available. For these reasons, the evidence was downgraded one level to moderate. For precision, the sample size was fairly small (377
participants) although approaching the 400 recommended for continuous outcomes. The CIs were also fairly narrow and did not cross
the no e ect category. They tightened further on adjustment for other factors. Therefore, we decided not to downgrade for precision. For
publication bias, we found only one study and we had no evidence to suggest that there was publication bias. Therefore, no downgrading
was recommended for publication bias. There was no evidence to upgrade the evidence as the e ect size was not large. Therefore, the
overall GRADE suggested was low.

bStarted GRADE at low certainty because evidence was not based on an RCT. The overall risk of bias was high for Pridmore 2014. There were
no additional biases identified beyond the e ect of this not being an RCT so no further downgrading was made for risk of bias. There was
only one study so it was not possible to assess inconsistency. No downgrading for consistency. For indirectness, evidence only existed for
one country (Kenya) and it was unclear whether context would change study findings. Our research question pertained to low- and middle-
income countries and we only identified one study in Africa. We also only had information on the type of nutrition system strengthening
used in this study, which did not cover all types of intervention available. For these reasons, the evidence was downgraded one level to
very low. For precision, the sample size was adequate and CIs were not wide. Therefore, we decided not to downgrade for precision. For
publication bias, we found only one study and we had no evidence to suggest that there was publication bias. Therefore, no downgrading
was recommended for publication bias. There was no evidence to upgrade the evidence as the e ect size was not large. Therefore, the
overall GRADE suggested was very low.

cStarted GRADE at high certainty because evidence was based on an RCT. The overall risk of bias was high for Penny 2005. The decision was,
therefore, made to downgrade based on bias. There was only one study so it was not possible to assess inconsistency. No downgrading
for consistency. For indirectness, the evidence only existed for one country (Peru) and it was unclear whether context would change study
findings. Our research question pertained to low- and middle-income countries and we only identified one study in Latin America. We
also only had information on the type of nutrition system strengthening used in this study, which did not cover all types of intervention
available. For these reasons, the evidence was downgraded one level to moderate. For precision, the sample size was fairly small (377
participants) although approaching the 400 recommended for continuous outcomes. The CIs were also fairly narrow and did not cross
the no e ect category. They tightened further on adjustment for other factors. Therefore, we decided not to downgrade for precision. For
publication bias, we found only one study and we had no evidence to suggest that there was publication bias. Therefore, no downgrading
was recommended for publication bias. There was no evidence to upgrade the evidence as the e ect size was not large. Therefore, the
overall GRADE suggested was moderate.
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Internal sources

• None, Other.
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• None, Other.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

There were some di erences between the protocol and the review. These were as follows:

• in subgroup analysis and investigation of heterogeneity, we were unable to conduct subanalysis as planned due to the lack of data.

• in sensitivity analysis, we were unable to conduct analyses as planned, except those related to bias.
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